FP03-0244-00 



TITLE OF THE INVENTION 

PACKET COMMUNICATION TERMINAL, PACKET 

COMMUNICATION SYSTEM, PACKET COMMUNICATION METHOD, AND 
PACKET COMMUNICATION PROGRAM 
5 B ACKGROUND OF _THE INVENTION 

[0001] Fi^iH_of the Invention 

[00 02] The present invention relates to a packet 

communication terminal, a packet communication system, 
a packet communication method, and a packet 
10 communication program. 

[0 003] Elated Backgroun d Art 

[0004] m recent years, packet communication 

terminals carried by users are spreading as typified by 
mobi le communication terminals and others. The packet 
communication terminals subject to movement like the 
m obile communication terminals migrate among 

• areas established by base stations 

communication areas e&i-c* 

be longing to different networks. «hen a packet 
communication terminal migrates between communication 
areas of different networks, the packet communication 
terminal is assigned different network addresses in the 
respective networks connected before and after the 
Migration. Mobile-IP is known as a technique of 
enabling the packet communication terminal assigned the 
different addresses before and after the migration as 
described, to communicate with a correspondent packet 
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communication terminal. In Mobile-IP, a home agent 
(HA) , which is a management node in a home network (HN) 
as a network to which the packet communication terminal 
originally belongs, and a foreign agent (FA) , which is 
5 a management node in a foreign network (FN) being the 

other network, broadcast an agent advertisement in 
their network under management thereof. This agent 
advertisement is provided with the Life-Time field. 
For example, let us suppose a case where a packet 

10 communication terminal migrates from its HN to a 

certain FN. When the packet communication terminal 
fails to receive a new agent advertisement from the HN 
even after an elapsed time indicated in the Life-Time 
field of the agent advertisement received last in the 

15 HN, it acknowledges that it has moved off the HN. Then 

the packet communication terminal receives an agent 
advertisement in the staying FN, and it acknowledges 
that it has moved into the FN. Then the packet 
communication terminal proceeds to the following 

20 registration process in order to implement packet 

communication in the staying FN. In this registration 
process, first, the packet communication terminal sends 
a registration request to the FA. This registration 
request is sent with a c/o (care-of) address of the 

25 packet communication terminal in the FN from the FA to 

the HA. Then the HA registers the c/o address of the 



2 



FP03-0244-00 



packet communication terminal and the network address 
of the packet communication terminal in correlation 
with each other, and then sends a registration response 
to the FA. This registration response is forwarded 
5 from the FA to the packet communication terminal to be 

received by the packet communication terminal, thus 
completing the registration process. Thereafter, when 
a packet is sent from a correspondent packet 
communication terminal to the network address assigned 

10 by the HA, the HA adds the c/o address to this packet, 

encapsulates it, and then forwards the encapsulated 
packet to the FA. The FA removes the c/o address from 
the packet and sends the packet to the packet 
communication terminal. Mobile-IP as described above 

15 implements the packet communication from the 

correspondent packet communication terminal to the 
migrating packet communication terminal. 

[0005] In the case where the packet communication 

terminal migrates from the HN to the FN, however, the 

20 migrating packet communication terminal is unable to 

receive a packet transmitted from the correspondent 
packet communication terminal during a period between a 
time when it has received the last agent advertisement 
in the network before the migration and a time of 

25 completion of the aforementioned registration process. 

A technique of decreasing the period in which the 
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packet communication terminal is unabie to receive any 
packet because of the migration is a technique of 
decreasing the above-described packet undelivered 
period by letting a base station controller perform the 
aforementioned registration process with the HA at a 
time of completion of a handover process executed on 
the occasion of a migration between base stations 
(e . q ., Japanese Patent Application Laid-open No. 2002- 
191066) . 

SUMMARY THE INVENTION 

[000 6] However, aforementioned Mobile-IP and the 

technique described in Japanese Patent Application 
Laid-open No. 2002-191066 have the problem that there 
remains not a little time of delay in the packet 
communication between the packet communication terminal 
m igrating between different networks, and the 
correspondent packet communication terminal. As a 
result, there occurs delay of data recovered from 
packets, so as to result in interruption of 
communication demanding the real time property, for 
example, as in voice communication or the like. 
[000 7] The present invention has been accomplished 

in order to solve the above problem and an object of 
the present invention is to provide a packet 

• terminal, a packet communication system, 

communication terminal, a y 

a packet communication method, and a packet 
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communication program capable of implementing delay- 
free packet communication with a correspondent packet 
communication terminal even during migration between 
different networks. 

[00 08] m order to achieve the above object, a 

packet communication terminal according to the present 
invention is a packet communication terminal for packet 
communication comprising: network address acquiring 
m eans for acquiring a network address of the packet 
communication terminal from a network to which the 
packet communication terminal can be connected; network 
address storing means for storing the network address 
acquired by the network address acquiring means; 
network address notifying means for notifying a 
correspondent packet communication terminal of the 
network address stored in the network address storing 
xaeans; and first packet receiving means for receiving a 
packet sent from the correspondent packet communication 
terminal to the network address; wherein when there 
exist a plurality of networks to which the packet 
communication terminal can be connected, the network 
address acquiring means acquires a plurality of 
aforesaid network addresses from the respective 
networks; wherein the network address storing means 
stores the plurality of network addresses; wherein the 
network address notifying means notifies the 
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correspondent packet communication terminal of the 
plurality of network addresses; and wherein the first 
packet receiving means receives packets generated from 
identical data and sent from the correspondent packet 
communication terminal to the respective network 
addresses . 

l000 9] m order to achieve the above object, a 

packet communication program according to the present 
invention is a packet communication program for letting 
a packet corrmunication terminal function as: network 
address acquiring means for acquiring a network address 
of the packet communication terminal from a network to 
which the packet communication terminal can be 
connected; network address storing means for storing 
the network address acquired by the network address 
acquiring means; network address notifying means for 
notifying a correspondent packet communication terminal 
of the network address stored in the network address 
storing means; and first packet receiving means for 
receiving a packet sent from the correspondent packet 
communication terminal to the network address; wherein 
when there exist a plurality of networks to which the 
packet communication terminal can be connected, the 
network address acquiring means acquires a plurality of 
aforesaid network addresses from the respective 
networks; wherein the network address storing means 
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store, the plurality of network addresses; wherein the 
network address notifying means notifies the 
correspondent packet communication terminal of the 
plurality of network addresses; and wherein the frrst 
packet receiving means receives packets generated from 
identicai data and sent from the correspondent packet 

i i-n t-he respective network 
communication terminal to the resp 

addresses . 

C0010] m order to achieve the above object, a 

packet communication terminal according to the present 
invention is a packet communication terminal for packet 
communication comprising; destination network address 
storing means for storing a network address notified of 
by a correspondent packet co^unication terminal, as a 
cessation network address; second packet generating 
,eans for generating a packet from data to be 
transmitted to the correspondent packet communication 
terminal; and second packet transmitting means for 
transmitting the packet to the correspondent packet 
communication terminal; wherein when a plurality of 
aforesaid network addresses are notified of by the 
correspondent packet communication terminal, the 
destination network address storing means stores a 
piurality of aforesaid destination network addresses 

- Plurality of network addresses; 

corresponding to the plurality 

nlnralitv of aforesaid destination 
and wherein when a plurality 
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network addresses are stored in the destination network 
address storing means, the second packet transmitting 
means transmits aforesaid packets generated from 
identical data, to the respective destination network 
5 addresses* 

[0011] In order to achieve the above object, a 

packet communication program according to the present 
invention is a packet communication program for letting 
a packet communication terminal function as: 

10 destination network address storing means for storing a 

network address notified of by a correspondent packet 
communication terminal, as a destination network 
address; second packet generating means for generating 
a packet from data to be transmitted to the 

15 correspondent packet communication terminal; and second 

packet transmitting means for transmitting the packet 
to the correspondent packet communication terminal; 
wherein when a plurality of aforesaid network addresses 
are notified of by the correspondent packet 

20 communication terminal, the destination network address 

storing means stores a plurality of aforesaid 
destination network addresses corresponding to the 
plurality of network addresses; and wherein when a 
plurality of aforesaid destination network addresses 

25 are stored in the destination network address storing 

means, the second packet transmitting means transmits 
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foresaid packets generated fro, identical data, to the 

respective destination network addresses. 

[00121 in order to achieve the above object, a 

pack et communication system according to the present 
invention is a packet communication system for packet 
_ication between a first packet communication 
terminal and a second packet communication terminal, 
herein the first packet communication terminal 
comprises, network address acquiring means for 
acquiring a network address of the packet communication 
terminal fro, a network to which the first packet 

•„,i ™ be connected; network 
communication terminal can 

«rnring the network address 
address storing means for storing 

acquired by the network address acquiring means; 
network address notifying means for notifying the 
second packet communication terminai of the network 
add ress stored in the network address storing means; 
and first packet receiving means for receiving a packet 
sent from the second packet communication terminai to 
the network address; wherein the second packet 
communication terminai comprises; destination network 
add ress storing means for storing the network address 
notified of by the first packet communication terminai, 
as a destination network address; second packet 
generating means for generating a packet from data to 
be transmitted to the first packet communication 
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terminal; and second packet transmitting means for 

transmitting the packet to the first packet 

communication terminal; wherein when there exist a 

plurality of networks to which the first packet 

communication terminal can he connected, the network 

first packet 
address acquiring means of the 

communication terminal acquires a plurality of 
foresaid network addresses from the respective 
networks; wherein the network address storing means of 
the first packet communication terminal stores the 
pmrality of network addresses; wherein the network 
address notifying means of the first packet 
communication terminal notifies the second packet 
communication terminal of the plurality of network 

ninralitv of aforesaid 
addresses; wherein when a plurality 

^HfiPd of by the first packet 
network addresses are notified or oy 

rhP destination network address 
communication terminal, the destxna 

storing means of the second packet communication 
terminal stores a plurality of aforesaid destination 
network addresses corresponding to the plurality of 
network addresses; wherein when a plurality of 
aforesaid destination network addresses are stored m 
the destination network address storing means, the 
seC ond packet transmitting means of the second packet 
communication terminal transmits aforesaid packets 
ge nerated from identical data, to the respective 
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destination network addresses; and wherein the first 
packet receiving means of the first packet 
communication terminal receives the packets generated 
from the identical data and transmitted from the second 
5 packet communication terminal to the respective network 

addresses . 

[0013] In order to achieve the above object, a 

packet communication method according to the present 
invention is a packet communication method for packet 

10 communication between a first packet communication 

terminal and a second packet communication terminal, 
the packet communication method comprising: a network 
address acquiring step wherein network address 
acquiring means of the first packet communication 

15 terminal acquires a network address of the packet 

communication terminal from a network to which the 
first packet communication terminal can be connected; a 
network address storing step wherein network address 
storing means of the first packet communication 

20 terminal stores the network address acquired by the 

network address acquiring means; a network address 
notifying step wherein network address notifying means 
of the first packet communication terminal notifies the 
second packet communication terminal of the network 

25 address stored in the network address storing means; a 

destination network address storing step wherein 
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destination network address storing means of the second 
packet —nation terminal store, the network 
address notified of by the first packet communication 
terminal, as a destination network address; a frrst 
pact generating step wherein second packet generating 
means of the second packet communication terminal 
g enerates a packet fro, data to he transmitted to the 
£irst packet communication terminal; a first packet 
transmitting step wherein second packet transmitting 
, means of the second packet communication terminal 

transmits the packet to the first packet communication 
terminal; and a first packet receiving step wherein 
first packet receive means of the first packet 
communication terminal receives the packet transmitted 
from the second packet communication terminal to the 

-h-k^ nptwork address 
network address; wherein in the 

vVlQr - 0 pvist a plurality of 
acquiring step, when there exist 

. ■. firs t packet communication 

networks to which the first P 

. . can be connected, the network address 
terminal can 

of the first packet communication 
20 acquiring means of the 

- Plurality of aforesaid network 
terminal acquires a plurality 

addresses from the respective networks; wherein in the 
network address storing step the network address 

of the first packet communication 
storing means of the 
25 terminal stores the plurality of network addresses; 

uh erein in the network address notifying step the 



12 



FP03-0244-00 



network address notifying means of the first packet 
communication terminal notifies the second packet 
communication terminal of the plurality of network 
addresses; wherein in the destination network address 
5 storing step, when a plurality of aforesaid network 

addresses are notified of by the first packet 
communication terminal, the destination network address 
storing means of the second packet communication 
terminal stores a plurality of aforesaid destination 
10 network addresses corresponding to the respective 

network addresses; wherein in the first packet 
transmitting step, when a plurality of aforesaid 
destination network addresses are stored in the 
destination network address storing means, the second 
15 packet transmitting means of the second packet 

communication terminal transmits aforesaid packets 
generated from identical data, to the respective 
destination network addresses; and wherein in the first 
packet receiving step the first packet receiving means 
20 of the first packet communication terminal receives the 

packets generated from the identical data and 
transmitted from the second packet communication 
terminal to the respective destination network 
addresses . 

25 [0014] According to these aspects of the 

invention, when the first packet communication terminal 
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as a migrating packet communication terminal moves, for 
example, to a location where communication areas of two 
or more networks overlap each other, and becomes 
connectible to each of the networks, the network 
address acquiring means acquires network addresses from 
the respective networks. The network address storing 
means stores these network addresses and the network 
address notifying means notifies the second packet 
communication terminal as a correspondent packet 
communication terminal of the network addresses. In 
the second packet communication terminal, the 
destination network address storing means stores the 
network addresses thus notified of, as respective 
destination network addresses. Then the second packet 
15 transmitting means transmits packets generated from 

identical data by the second packet generating means, 
to the respective destination network addresses stored 
in the destination network address storing means. In 
the first packet communication terminal, the first 
20 packet receiving means receives the packets transmitted 

to the respective destination network addresses as 
described above, as packets generated from the 
identical data. In the case where the first packet 
communication terminal is present at the location where 
25 communication areas of multiple networks overlap each 

other and is connectible to the networks, the second 
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packet communication terminal is made to transmit 
packets to the network addresses acquired from the 
respective networks, as described above. Even if the 
first packet communication terminal becomes no longer 
able to stay connected to any one of the networks 
because of further migration, it can also receive 
packets from the second packet communication terminal 
through the other networks without delay. 

[0015] In the packet communication terminal of the 

present invention, when a plurality of aforesaid 
destination network addresses are stored in the 
destination network address storing means, the packets 
transmitted to the plurality of network addresses by 
the second packet transmitting means may be packets 
15 identical to each other. 

[0016] in the packet communication program of the 

present invention, when a plurality of aforesaid 
destination network addresses are stored in the 
destination network address storing means, the packets 
transmitted to the plurality of network addresses by 
the second packet transmitting means may be packets 
identical to each other. 

[0017] In the packet communication system of the 

present invention, when a plurality of aforesaid 
destination network addresses are stored in the 
destination network address storing means, the packets 
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transmitted to the respective destination network 
addresses by the second packet transmitting means of 
the second packet communication terminal may be packets 
identical to each other. 

[0018] In the packet communication method of the 

present invention, in the first packet transmitting 
step, when a plurality of aforesaid destination network 
addresses are stored in the destination network address 
storing means, the packets transmitted to the 
respective destination network addresses by the second 
packet transmitting means of the second packet 
communication terminal may be packets identical to each 
other . 

[0019] According to these aspects of the 

invention, when there are a plurality of destination 
network addresses notified of by the first packet 
communication terminal and stored in the destination 
network address storing means, the second packet 
communication terminal sends identical packets to the 
respective destination network addresses. Therefore, 
even if the first packet communication terminal becomes 
no longer able to stay connected to any one of the 
networks because of migration, the first packet 
communication terminal can receive packets transmitted 
to the network addresses assigned by the other 
networks. As a result, the first packet communication 
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terminal can receive packets transmitted from the 
second packet communication terminal, without delay. 
[0020] Preferably, the packet communication 

terminal of the present invention further comprises 
second redundant packet generating means for generating 
redundant packets by forward error correction codes 
from data part of the packets generated by the second 
packet generating means; and when a plurality of 
aforesaid destination network addresses are stored in 
the destination network address storing means, the 
second packet transmitting means distributes and 
transmits the packets generated by the second packet 
generating means and the redundant packets generated by 
the second redundant packet generating means, to the 
plurality of destination network addresses in such a 
manner that even in a case where any one of the 
destination network addresses becomes ineffective, the 
correspondent packet communication terminal can receive 
different packets in the number equal to or greater 
than the number of packets generated by the second 
packet generating means. 

[0 021] Preferably, the packet communication 

program of the present invention lets the packet 
communication terminal further function as: second 
redundant packet generating means for generating 
redundant packets by forward error correction codes 
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from data part of the packets generated by the second 
packet generating means; and when a plurality of 
aforesaid destination network addresses are stored in 
the destination network address storing means, the 
second packet transmitting means distributes and 
transmits the packets generated by the second packet 
generating means and the redundant packets generated by 
the second redundant packet generating means, to the 
plurality of destination network addresses in such a 
manner that even in a case where any one of the 
destination network addresses becomes ineffective, the 
correspondent packet communication terminal can receive 
different packets in the number equal to or greater 
than the number of packets generated by the second 
15 packet generating means. 

[0022] Preferably, in the packet communication 

system of the present invention, the second packet 
communication terminal further comprises second 
redundant packet generating means for generating 
20 redundant packets by forward error correction codes 

from data part of the packets generated by the second 
packet generating means; and when a plurality of 
aforesaid destination network addresses are stored in 
the destination network address storing means, the 
25 second packet transmitting means of the second packet 

communication terminal distributes and transmits the 
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packets generated by the second packet generating means 
and the redundant packets generated by the second 
redundant packet generating means, to the plurality of 
destination network addresses in such a manner that 
5 even in a case where any one of the destination network 

addresses becomes ineffective, the first packet 
communication terminal can receive different packets in 
the number equal to or greater than the number of 
packets generated by the second packet generating 
10 means. 

[0023] Preferably, the packet communication method 

of the present invention further comprises a first 
redundant packet generating step wherein second 
redundant packet generating means of the second packet 
15 communication terminal generates redundant packets by 

forward error correction codes from data part of the 
packets generated by the second packet generating 
means; and in the first packet transmitting step, when 
a plurality of aforesaid destination network addresses 
20 are stored in the destination network address storing 

means, the second packet transmitting means of the 
second packet communication terminal distributes and 
transmits the packets generated by the second packet 
generating means and the redundant packets generated by 
25 the second redundant packet generating means, to the 

plurality of destination network addresses in such a 
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destination network addresses beco.es inactive, the 
firs t packet communication terminal can receive 

v»t-s in the number equal to or greater 
different packets in tne 

„. Dac kets generated by the second 
than the number of packers y 

packet generating means. 

[0024 , According to these aspects of the 

mention, the second packet communication terminal 
m akes the second redundant packet generating means 

. prror correction 

generate redundant packets by forward 

cod es from data part of packets. Then the second 
packet transmitting means distributes and transmits the 

v 4- = an d the packets generated by the 
redundant packets and tne p 

i-/~> the respective 
second packet generating means, to 

d estrnation network addresses. This distribution is 

„ network addresses becomes 
above destination networK 

. he firs t packet communication terminal 
ineffective, the txrst F« 

can recei ve different packets in the number egual to or 
greater than the number of packets generated by the 

Therefore, the first 
second packet generating means. Therefo 

pack et communication terminal can receive the packets 
in th e number that permits recovery of the above data. 
As a result, the first packet communication terminal 
can recel ve packets transmitted from the second packet 
communication terminal, without delay. 
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[0025] Preferably, the packet communication 

terminal of the present invention further comprises 
ineffective network address notifying means for 
notifying the correspondent packet communication 
5 terminal of the network address acquired by the network 

address acquiring means from the network to which the 
packet communication terminal is no longer able to stay 
connected, and information that the network address is 
made ineffective. 

10 [0026] Preferably, the packet communication 

program of the present invention lets the packet 
communication terminal further function as: ineffective 
network address notifying means for notifying the 
correspondent packet communication terminal of the 

15 network address acquired by the network address 

acquiring means from the network to which the packet 
communication terminal is no longer able to stay 
connected, and information that the network address is 
made ineffective. 

20 [0027] Preferably, in the packet communication 

terminal of the present invention, based on the network 
address notified of by the correspondent packet 
communication terminal, and information that the 
network address is made ineffective, the destination 

25 network address storing means makes ineffective the 

destination network address corresponding to the 
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network address. 

(00281 Preferably, in the packet communication 

progMB of the present invention, based on the network 

. Jr . , „ f >,„ the correspondent packet 
address notified of by tne 

. al anc i information that the 
communication terminal, and 

network address is made ineffective, the destination 
network address storing means ma.es ineffective the 
destination network address corresponding to the 
network address. 

[00291 Preferably. in the packet communication 

system of the present invention, the first packet 
communication terminal further comprises ineffective 
network address notifying means for notifying the 
second packet communication terminal of the network 
address acguired by the network address acguiring means 
£rom the network to which the first packet 
communication terminal is no longer able to stay 

-H^^-h i-hP network address is 
connected, and information that the net 

m ade ineffective; and based on the network address 
notified of by the first packet communication terminal 
and the information that the network address is made 
ineffective, the destination network address storing 
m eans of the second packet communication terminal makes 

ineffective the destination network address 

corresponding to the network address. 

100301 Preferably, the packet communication method 
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of the present invention further comprises an 
ineffective network address notifying step wherein 
ineffective networK address notifying means of the 
£ir st packet communication terminal notifies the second 
packet communication terminal of the network address 
acguired by the network address acguiring means from 
th. network to which the first packet communication 
terminal is no longer able to stay connected, and 
information that the network address is made 
, ineffective; and a destination network address 

disabling step wherein, based on the network address 
notified of by the first packet communication termrnal 
and the information that the network address is made 
ineffective, the destination network address storing 
5 means of the second packet communication terminal makes 

ineffective the destination network address 
corresponding to the network address. 

•t-^ these aspects of the 
[0031] According to tnese h 

invention, the first packet communication terminal 
20 makes the ineffective network address notifying means 

notify the second packet communication terminal of a 
network address acguired from a network to which the 
first packet communication terminal is no longer able 
to stay connected, together with information indicating 
25 the fact. Based on this notification, the second 

packet communication terminal makes ineffective the 
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destination network address corresponding to the 
network address thus noticed of, whereby it becomes 
feasible to cut down the waste that the second packet 
communication terminal sends packets to the network to 
which the first packet communication terminal rs no 
longer able to stay connected. 

[0032 , Preferably, the packet communication 

terminal of the present invention further comprises 
radio wave intensity measuring means for, when a 
plurality of aforesaid network addresses are stored rn 
th e network address storing mesne, measuring 
intensities of radio waves from the respective networks 
fro m which the respective network addresses were 
acquired,- and effective network address notifying means 
for , when a maximum intensity out of the intensities 
m easured by the radio wave intensity measuring means rs 
not le ss than a first predetermined threshold, 
notifying the correspondent packet communication 
terminal of the network address acquired by the network 
ad dress acquiring means from the network having 
transmitted the radio wave of the maximum intensrty, 
and information that a communication state with the 
aforesaid network is good. 

[00331 Preferably, the packet communication 

program of the present invention lets the packet 
communication terminal further function as: radio wave 
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intensity measuring means for, when a plurality of 
aforesaid network addresses are stored in the network 
address storing means, measuring intensities of radro 
waves from the respective network from which the 
respective network addresses were acquired; and 
effective network address notifying means for, when a 
m a*imum intensity out of the intensities measured by 
the radio wave intensity measuring means is not less 
tha „ a first predetermined threshold, notifying the 
correspondent packet co^unication terminal of the 
network address acguired by the network address 
acquiring means from the network having transmitted the 
radio wave of the maximum intensity, and information 

• ofate with the aforesaid network 

that a communication state wiu 

15 is good. 

,0034] Preferably, in the packet communication 

terminal of the present invention, when a plurality of 
aforesaid destination addresses are stored in the 
destination address storing means, based on the network 

■ ^. _ -p vw the correspondent packet 

20 address notified of by tne 

i 3 nH information that a 

communication terminal, and 

communication state with the network from which the 
aforesaid network address was acquired is good, the 
second packet transmitting means transmits aforesaid 
packets to the destination network address stored 
corresponding to the network address in the destination 
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network address storing means. 

[0 035] Preferably, in the packet communicatron 

program of the present invention, when a pluraiity of 
aforesaid destination addresses are stored in the 

ha^pd on the network 
destination address storing means, based on 

* V\ \ 7 i-hP correspondent packet 
address notified of by the 

communication terminal, and information that a 
communication state with the network fro, which the 
aforesaid network address was acquired is qood, the 
sec ond packet transmittinq .eans transmits aforesaid 
packets to the destination network address stored 
corresponds to the network address in the destination 
network address storing means. 

[0036] Preferabiy, the packet communication system 

nf invention further comprises radio wave 
of the present invention 

intensity measurinq means for, when a pluraiity of 
aforesaid network addresses are stored in the network 
address storinq means, measuring, intensities of radro 
„aves from the respective networks from which the 
respective network addresses were acquired; and 
effective network address notifyinq means for, when a 
m aximum intensity out of the intensities measured by 
the radio wave intensity measuring, means is not iess 
than a first predetermined threshold, notifying, the 
second packet communication terminal of the network 
address acquired by the network address acquirinq means 
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•+-4-^ fhp radio wave of 
from the network having transmitted the 

• H , and information that a 
the maximum intensity, and 

• n„n state with the aforesaid network is good; 
communication state wxu 

and when a plurality or aforesaid destination addresses 
are stored in the destination address storing means 
oased on the network address notified of hv the fits 

•\ the information that 

packet communication terminal, and 

. commnnication state with the network from which the 
.foresaid network address was acguired is good, the 
second packet transmitting means of the second packet 

■ ,i transmits aforesaid packets to 
communication terminal transmit 

i ,dHr P « stored corresponding to 
the destination network address stor 

. ic address in the destination network address 
the network address xn 

storing means. 

Preferably, the packet communication method 

of the present invention further comprises a radio wave 

c , on wherein when a plurality ot 
intensity measuring step wherei 

,„ roH in the network 
aforesaid network addresses are stored 

address storing means, radio wave intensity measuring 
ra eans of the first packet communication terminal 
measures intensities of radio waves from the respective 
netW orks from which the respective network addresses 

„ere acguired,. and an effective network addres 

notifying step wherein when a maximum intensity out of 

* fhe radio wave intensity 

the intensities measured by the 

ns is not less than a first predetermined 

measuring means is not 
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a 



a 



threshold, effective network address notifying means of 
the first packet communication terminal notifies the 
second packet communication terminal of the network 
address acquired by the network address acquiring means 
from the network having transmitted the radio wave of 
the maximum intensity, and information that 
communication state with the aforesaid network is good; 
and in the first packet transmitting step, when 
plurality of aforesaid destination addresses are stored 
in the destination address storing means, based on the 
network address notified of by the first packet 
communication terminal, and the information that a 
communication state with the network from which the 
aforesaid network address was acquired is good, the 
15 second packet transmitting means of the second packet 

communication terminal transmits aforesaid packets to 
the destination network address stored corresponding to 
the network address in the destination network address 
storing means . 

20 [0038] According to these aspects of the 

invention, when the first packet communication terminal 
is connected to two or more networks, the first packet 
communication terminal makes the radio wave intensity 
measuring means measure intensities of radio waves from 

25 the respective networks. When the maximum intensity 

out of the plurality of measured intensities is not 
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10 



15 



20 



25 



less than the first predetermined threshold, the 
effective network address notifying means notifies the 
second packet communication terminal of the network 
address acquired from the network having transmitted 
the radio wave of the maximum intensity, and the 
information that the communication state with the 
relevant network is good. The second packet 

communication terminal makes the second packet 
transmitting means transmit packets to the destination 
network address corresponding to the network address 
included in the above notification. Namely, in the 
network transmitting the radio wave of the intensity 
being not less than the first predetermined threshold 
and being maximum among the multiple networks, it is 
assumed that the first packet communication terminal is 
located near a base station belonging to the network 
and is in a good communication state. Therefore, under 
a judgment that this connection state can be maintained 
for the time being, the second packet communication 
terminal transmits packets to the above destination 
network address notified of. Therefore, the first 
packet communication terminal can receive the packets 
transmitted from the second packet communication 
terminal, without delay and it is feasible to cut down 
the waste that the second packet communication terminal 
transmits packets through all the networks to which the 
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first packet communication terminal can be connected. 
[00391 Preferably, the packet communication 

terminal of the present invention further comprises 
communication state notifying means for. when all the 
intensities of the radio waves from the plurality of 

, hv the radio wave intensity measuring 
networks measured by the 

than a second predetermined 
means are smaller than 

threshold, notifying the correspondent packet 
communication terminal of information that there is no 
network from that the packet co.rn.uni cat ion terminal can 

. -,^0 than the second 
=» -radio wave of not less uw" 
receive a radio 

predetermined threshold. 

(0040, Preferably, the packet communication 

program of the present invention lets the packet 
communication terminal further function as: 
communication state notifying means for, when all the 
intensities of the radio waves from the plurality of 

=h hv the radio wave intensity measuring 
networks measured by the 

a second predetermined 
means are smaller than a 

threshold, notifying the correspondent packet 
communication terminal of information that there is no 
network from that the packet communication terminal can 

* ^t- 1p<5s than the second 
receive a radio wave of not less 

predetermined threshold. 

fVl . market communication 
[0 041] Preferably, in the packet 

+-n^r, based on information 
terminal of the present invention, based 
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tha t t h ere is no network t r» that tne corespondent 
pac ket communication terminai can receive a radio wave 
of not less tnan a second predetermined t h resnoid 
no ti £ ied ot b y tne correspondent packet co^unrcatron 
— - second packet transmitting - 
transmits t h e packets to tne respective destma 

4. ~* in the destination network 
network addresses stored in the 

address storing means. 

in the packet communxcation 
[0042] Preferably, xn the P 

, the present invention, based on information 
program of the present ± 

packet communication terminai can receive a radio wave 

o£ not less th an a second predetermined tnresUoid, 

noti£ ied o £ fy tne correspondent packet com.unicatron 

. the second packet transmitting means 

terminal, tne oc . 

, - m the respective destination 
transmits the packets to the resp 

^ ^ the destination network 
network addresses stored xn the 

address storing means. 

in the packet communication 
[0043] Preferably, in the P 

, of the present invention, the first packet 
system of tne P iC 

, al fur ther comprises communication 
communication terminal further v 

« fnr when all the intensities of 
state notifying means for, when 

the r adio waves £ rom U» piuraiity o £ networks measured 
by tne radio wave intensity measuring means are smai ier 
th an a second predetermined tnresnoid, noticing tne 
second packet communication terminai o £ in.ormat.on 
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, * « m fhat the first packet 
that ther e is no networ* from tha 

communication terminai can recede a radro 

les s than the se.n, P—. > 
on th e n that there is no networ* from -a 

he first packet communication terminai oan -ve a 

, « rhan the second predetermined 

_ x: -not less tnan l.hc ^ 
radio wave of not ie , t 

^ nf bv the first pacKet 

threshold, notified of by 

i t he second packet transmitting 

communication terminal, the P terminal 

s of the second packet communication terminal 

^ l packets to the respective destination 

transmits the packets destination net work 

i -^^r^e-ees stored in trie ^ 
network addresses 

address storing means. 

[00441 Preferahdy, the pac.et communication method 

o£ the present invention further comprises a 

tion state notifying step wherein when aii the 
communication stare j 

-F^m the plurality ox 
■f rhP radio waves from rne y 
in tensitres or the r 

networks measured by the raa 

. are smaiier than a second predetermined 

■cation state notifying means of the 
th reshoid, communication 

first packet communication terminai notifies 
packet communication terminai of information that there 
no ne twor* £ rom that the first packet communication 
termin ai can receive a radio wave of not iess -n 
se cond predetermined threshoid.- and in the fi P 
transmitting step, hased on the information that 
iB no network from that the first pacKet communication 
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second predetermined threshoid, -me, of hy th 
firs t packet —.cation terminer, the second packet 

„f the second packet communication 
transmitting means of the P 

terminai transmits the packets to the respect v 
des tination ne^ addresses stored in the destrnat.on 

network address storing means. 

4-~ t-hese aspects of tne 
f 0 045] According to these 

«ion, - the intensities of t h e radio waves » 

th e respective netwcrks measured .V the -~ 

_ intense ^„ — are s « ; 

second predetermined threshoid, tne P 

■ i „tes the communicatxon state 

communication termrnal makes 

noti£ yin g means notify tne second packet common cat on 
rerminai of t h e information indicating that fact. Th 
second packet communication terminai transmits packet 
to the respective destination network addresses sod 
in the d estination network address storin, means, hased 
on the aotitication. Xameiy, when the intensities of 

^ „sD C ctive networks measured 
the radio waves from the respect! 

by the radio wave intensity measurin, means are smaiie 
than the second predetermined threshoid, xt X 
de termined that the first packet communication termxna 
is seated in a houndary region amon, communxcatxon 
at eas of the respective networks, and thus the second 
packet communication terminai transmits packets to the 
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respective destination network addresses —pon.n, 
the respective network addresses — ^ ^ 
„ fhe first packet communication terminal. 

::: r n ;rj ^ „ — — 

. rom the — region among — to no 

be able to stay connected to any one o£ 

ToL the first packet communication terminal can 
networKS, fher 
• T . packets transmitted through the other 
still recexve pacKett* 

, Dacket communication terminal, 
networks from the second packet 

10 without delay. nh , ecti 

,00,,, - order to achieve the above o t 

another packet communication terminal according the 
»io» is a packet communication terminal 
pre sent invention _ 
for packet communication comprising. 

• means for acquiring a network address of the 

. al from . network to which 
racket communication terminal from 

P • i ,-sm be connected; 

fhe packet communication terminal can be 
the packet storin g the network 

network address storing means for stor 
address acguired by the network address acguinng 
mean network address notifying means for notifying a 
20 Ipondent packet communication terminal of the 

«. h in the network address storxng 
network address stored xn the 

™~=>r,c; for generatxng a 
n.- first packet generatxng means tor g 
means, first P , . ^ the correspondent 

packet from data to be transmitted to co 
25 packet communication terminal, and 

ff , r providing the pacKeu 
transmitting means for prov 
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network address stored in the network address storing 
means and for transmitting the packet to the 
correspondent packet communication terminal; wherein 
when there exist a plurality of networks to which the 
5 packet communication terminal can be connected, the 

network address acquiring means acquires a plurality of 
aforesaid network addresses from the respective 
networks; wherein the network address storing means 
stores the plurality of network addresses; wherein the 
10 network address notifying means notifies the 

correspondent packet communication terminal of the 
plurality of network addresses; and wherein when a 
plurality of aforesaid network addresses are stored in 
the network address storing means, the first packet 
transmitting means provides aforesaid packets generated 
from identical data by the first packet generating 
means, with the network addresses acquired from the 
respective networks and transmits the packets to the 
respective networks. 
20 [0 047] in order to achieve the above object, 

another packet communication program according to the 
present invention is a packet communication program for 
letting a packet communication terminal function as: 
network address acquiring means for acquiring a network 
address of the packet communication terminal from a 
network to which the packet communication terminal can 
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be connected; network address storing means for storing 
the network address acquired by the network address 
acquiring means; network address notifying means for 
notifying a correspondent packet communication terminal 
of the network address stored in the network address 
storing means; first packet generating means for 
generating a packet from data to be transmitted to the 
correspondent packet communication terminal; and first 
packet transmitting means for providing the packet with 
the network address stored in the network address 
storing means and for transmitting the packet to the 
correspondent packet communication terminal; wherein 
when there exist a plurality of networks to which the 
packet communication terminal can be connected, the 
network address acquiring means acquires a plurality of 
aforesaid network addresses from the respective 
networks; wherein the network address storing means 
stores the plurality of network addresses; wherein the 
network address notifying means notifies the 
correspondent packet communication terminal of the 
plurality of network addresses; and wherein when a 
plurality of aforesaid network addresses are stored in 
the network address storing means, the first packet 
transmitting means provides aforesaid packets generated 
from identical data by the first packet generating 
means, with the network addresses acquired from the 
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respective networks and transmits the packets to the 
respective networks . 

[0048] In order to achieve the above object, 

another packet communication terminal according to the 
5 present invention is a packet communication terminal 

for packet communication comprising: destination 
network address storing means for storing a network 
address notified of by a correspondent packet 
communication terminal, as a destination network 

10 address; and second packet receiving means for 

receiving a packet transmitted from the correspondent 
packet communication terminal; wherein when a plurality 
of aforesaid network addresses are notified of by the 
correspondent packet communication terminal, the 

15 destination network address storing means stores a 

plurality of aforesaid destination network addresses 
corresponding to the respective network addresses; and 
wherein the second packet receiving means receives a 
packet transmitted from the correspondent packet 

20 communication terminal, provided with one of the 

plurality of destination network addresses, and 
generated from identical data. 

[0049] In order to achieve the above object, 

another packet communication program according to the 
25 present invention is a packet communication program for 

letting a packet communication terminal function as: 
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dest ination network a^ss storing — ~ — J 
n etwork address notified C ,V a correspondent pa 

i as a destination network 
communication terminal, as 

j racket receiving means for 
address; and second packet 

,, foH from the correspondent 
9 narket transmitted from iu 
receiving a pacKer «- ut 

pac ket ^icauon terminal; wherein when a 
L atoresaid — addresses are — « £ 
^respondent packet communication termrn a * 
— network address storing ^ s 
plU rality ot a.oresaid destination network — 

„■ a to the respective network addresses; and 
corresponding to tne r v 

„A oacket receiving means receives 
wherein the second packet 

. hp correspondent P aclceL 
packet transmitted from the 

• i provided with one of tne 
communication terminal, provide 

rework addresses, ana 
plurality of destination network 

generated from identical data. 

Tn order to achieve the above object, 
[0050] I n orcier th 

• svstem according to the 

+-v^r- nacket communication system 
another pac^ei- 

■ , , oacket communication system for 
present invention is a packe 

packet communication between a 

. and a second pacKer 

communication terminal 

_ication terminal, whereir the ir P^ 
communication terminal comprises. 

firing means f or acguiring a network address or the 

pa lt — terminal £ rom a network to whi 

,■ , oacket communication terminal can 
the first pacKeu 
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10 



15 



20 



25 



connected; network address storing means for storing 
the network address acquired by the network address 
acquiring means; network address notifying means for 
notifying the second packet communication terminal of 
the network address stored in the network address 
storing means; first packet generating means for 
generating a packet from data to be transmitted to the 
second packet communication terminal; and first packet 
transmitting means for providing the packet with the 
network address stored in the network address storing 
means and for transmitting the packet to the second 
packet communication terminal; wherein the second 
packet communication terminal comprises: destination 
network address storing means for storing a network 
address notified of by the first packet communication 
terminal, as a destination network address; and second 
packet receiving means for receiving a packet 
transmitted from the first packet communication 
terminal; wherein when there exist a plurality of 
networks to which the first packet communication 
terminal can be connected, the network address 
acquiring means of the first packet communication 
terminal acquires a plurality of aforesaid network 
addresses from the respective networks; wherein the 
network address storing means of the first packet 
communication terminal stores the plurality of network 
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address es; wherein the network address notifying means 
o£ the first packet communication terminal notifies the 
second packet communication terminal of the plurality 
o£ network addresses; wherein when a plurality of 
afor esaid network addresses are notified of oy the 
fi rst packet communication terminal, the destination 

^^^■nc; of the second packet 
network address storing means of 

communication terminal stores a plurality of aforesaid 
destination network addresses corresponding to the 
re5 pective network addresses; wherein when a piuraiity 
o£ aforesaid network addresses are stored in the 
network address storing means, the first packet 

, n, first packet communication 
transmitting means of the first p 

terminal provides aforesaid packets generated from 

identical data fcy the first packet generating means, 

wi th the network addresses acguired from the respective 

networks and transmits the packets to the respective 

networks; and wherein the second packet receiving means 

o£ the second packet communication terminal receives a 

packet transmitted from the first packet communication 

terminal, provided with one of the plurality of network 

addresses, and generated from the identical data. 

[0051! xn order to achieve the ahove o bj ect, 

another packet communication method of the present 

i, a oacket communication method for packet 
invention is a pacKeu 

narket communication 
communication between a first packet 
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terminal and a second packet communication terminal, 
the packet communication method comprising: a network 
address acquiring step wherein network address 
acquiring means of the first packet communication 
5 terminal acquires a network address of the packet 

communication terminal from a network to which the 
first packet communication terminal can be connected; a 
network address storing step wherein network address 
storing means of the first packet communication 

10 terminal stores the network address acquired by the 

network address acquiring means; a network address 
notifying step wherein network address notifying means 
of the first packet communication terminal notifies the 
second packet communication terminal of the network 

15 address stored in the network address storing means; a 

destination network address storing step wherein 
destination network address storing means of the second 
packet communication terminal stores the network 
address notified of by the first packet communication 

20 terminal, as a destination network address; a second 

packet generating step wherein first packet generating 
means of the first packet communication terminal 
generates a packet from data to be transmitted to the 
second packet communication terminal; a second packet 

25 transmitting step wherein first packet transmitting 

means of the first packet communication terminal 
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provides the packet with the network address stored in 
the network address storing means and transmits the 
packet to the second packet communication terminal; and 
a second packet receiving step wherein second packet 
5 receiving means of the second packet communication 

terminal receives the packet transmitted from the first 
packet communication terminal; wherein in the network 
address acquiring step, when there exist a plurality of 
networks to which the first packet communication 

10 terminal can be connected, the network address 

acquiring means of the first packet communication 
terminal acquires a plurality of aforesaid network 
addresses from the respective networks; wherein in the 
network address storing step the network address 

15 storing means of the first packet communication 

terminal stores the plurality of network addresses; 
wherein in the network address notifying step the 
network address notifying means of the first packet 
communication terminal notifies the second packet 

20 communication terminal of the plurality of network 

addresses; wherein in the destination network address 
storing step, when a plurality of aforesaid network 
addresses are notified of by the first packet 
communication terminal, the destination network address 

25 storing means of the second packet communication 

terminal stores a plurality of aforesaid destination 
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network addresses corresponding to the respective 
network addresses; wherein in the second packet 

^...jHtv of aforesaid 
.. Hnn step, when a plurality 
transmitting bLe ^' 

cfnrpfi i n the network address 
network addresses are stored m 

storing means, the first packet transmitting means of 
the first Packet communication terminal provides 
afor esaid packets generated from identical data o, the 

lH i-h the network 
first packet generating means, with 

presses acguiied fro, the respective networks and 
transmits the packets to the respective networks; and 

j nacket receiving step the second 
wherein in the second packet 

^-f t-he second packet 
packet receiving means of 

communication terminai receives a packet transmitted 
trom the first packet communication terminai, provided 
with one of the plurality of network addresses, and 
generated from the identical data. 

10052! According to these aspects of the 

invention, when the first packet communication terminal 

Hm racket communication terminal is 
as a migrating pacKeu 

present, for example, in a location where communication 
area s of two or more networks overlap each other so as 
to enable connections to the multiple networks, the 
network address acguiring means acguires network 

, hp respective networks- The network 
addresses from the respecri 

add ress storing means stores these network addresses 
and the network address notifying means notifies the 
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second packet communication terminal as a correspondent 
packet communication terminal of the network addresses. 
In the second packet communication terminal, the 
destination network address storing means stores the 
5 network addresses thus notified of, as respective 

destination network addresses. In the first packet 
communication terminal, the first packet transmitting 
means provides packets generated from identical data by 
the first packet generating means, with the above 

10 network addresses acquired from the respective 

networks, and transmits them to the respective 
networks. In the second packet communication terminal, 
the second packet receiving means receives a packet 
provided with one of the above network addresses, as a 

15 packet generated from the identical data. In the case 

where the first packet communication terminal is 
located at the position where the communication areas 
of multiple networks overlap each other, as described 
above, it transmits packets generated from identical 

20 data, to these networks. Therefore, even if the first 

packet communication terminal becomes no longer able to 
stay connected to any one of these networks, the second 
packet communication terminal can receive the packets 
sent through the other networks from the first packet 

25 communication terminal, without delay. 

[0053] In the packet communication terminal of the 
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Plurality of aforesaid 
present invention, when a plurality 

P s are stored in the network address 

network addresses are sto 

q the packets transmitted to the 
storing means, tranS mitting 
respective networks by the first packet 
me ans may be packets identical to each other. 
[0054] In the packet communication program of th 

[ Plurality of aforesaid 

nresent invention, when a plurality 

P are stored in the network address 

network addresses are store 

q the packets transmitted to the 
storing means, tranS mitting 
respective networks by the first packet 
me ans may be packets identical to each other 
[0 0551 in the packet communication system of t 

[ Plurality of aforesaid 

.resent invention, when a plurality 

P h ^ the network address 

network addresses are stored m 

s the packets transmitted to the 
storing means, the P transmi tting 
respective networks by the first p 

f - rst packet communication terminal may be 
means of the first packer 

. ,„ r Hral to each other, 
packets identical to 

t 00 561 xn the packet communication method of the 

• ention in the second packet transmittrng 
nrp c e nt invention, a" 

nlurality o£ aforesaid network addresses 
step, when a plurality 

, d ln the network address storing means, the 
are stored th ne ^ orks ^ 

packets transmitted to 

flrst packet transmitting means of 

„. oackets identical to each 
communication terminal may be packet 
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[0057] Accords to these aspects of the 

invention, when the first packet communication terminal 
is connective to two or .ore networks, it transits 
id entical packets generate, fro, identicai data, to the 
; respective networks. Therefore, even if the frrst 

packet communication terminal .eco.es unaoie to stay 
connected to any one of these networks hecause of 
nation, tne second packet communication 
receive tne packets transmitted throu g h tne other 
0 connective networks fro, the first packet 

_ication terminal - a result, the second packet 

• a i can receive the packets 

communication terminal can -- 

first packet communication 
transmitted from the first P 

terminal, without delay. 

* v.iw the packet communication 

15 [0058] Preferably, the P 

terminal of the present invention further courses 
ftrst redundant packet g eneratin g means for g eneratrn g 
redundant packets hy forward error correction codes 
f rom data part of aforesaid packets g enerated hy the 
20 first Packet g eneratin g means, and the first packet 

transmits means disputes and transmit the packets 
,enerated hy the first packet g eneratin g means and the 

^ the first redundant 

redundant packets generated by the 

ho the networks in such a 
packet generating means, to the 

25 manner that even in a case where the packet 

communication terminal is no longer able to stay 
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connected to any one or tbe pluraiity or net-o*, tbe 
correspondent packet communication terminai oan - ve 
dif£ erent packets in tbe ™- eguai to or ^ - 

of packets generated by the first 
than the number of packers y 

packet generating means. 

the packet communication 
[0059] Preferably, the P 

of the present invention lets the packet 
program of tne p 

• .-on terminal further function as first 
communication termma 

mQ =,r>c: for generating 

redundant packet generate means 9 

— t packets by «~ 

from data part o £ a.oresaid packets generated by tbe 
fir . t packet gene.at.ng means, and tne 
transmitting means distributes and transmrts tb 
packets generated by tne £ irst packet generating . n 

and the redundant packets generated by tne 

+-n the networks in 

redundant packet generating means, to 

communication terminai is no ionger abie to stay 
connected to any one ot tbe piuraiity or networks, tb 
correspondent packet communication terminai can recerve 

v f, in the number equal to or greater 

different packets m tne n 

of rackets generated by the first 

than the number of packers y 

packet generating means. 

[0060] Pr e £ erabiy, tne packet communication system 

of the present invention rurtber comprises *«.t 
redundant packet generating means .or generate 
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redundant packets hy ^ ~" — tiOT C ° " 
fr om data part of aforesaid packets generated hy the 
first packet generating means c £ the first packet 

■ i an d the first packet 

communication terminal, and t 

4= +-v^ first packet communication 
transmitting means of the first p 

t erminai distributes and transmits the packet 
derated by the first packet generating means and the 

, -, -Pi rst redundant 

r edundant packets generated by the 

i-hP networks in such a 
packet generating means, to the 

in a case where the first packet 
manner that even m a case 

„ication terminai is no ionger able to sta 

connected to any one of the plurality of networks, 

second Packet —ication terminai can receive 

, t- packets in the number equal to or greater 
different pacKets j-" 

of packets generated by the first 
than the number of pacJcet-s y 

packet generating means. 

Preferably, the packet communication method 
of the present invention further comprises a second 
r edundant packet generating step wherein first 
r edundant packet generating means of the first packet 
communication terminal generates redundant packets by 
forward error correction codes from data part o 

■ d packets generated by the first packet 
aforesaid pacKet^ y 

derating means; and in the second packet transmitting 
ste p, the first packet transmitting means cf the frrst 
pack et communication terminai distrihutes and transmits 
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the packets generated by the first packet generating 
means and the redundant packets generated by the first 
redundant packet generating means, to the networks in 
such a manner that even in a case where the first 
5 packet communication terminal is no longer able to stay 

connected to any one of the plurality of networks, the 
second packet communication terminal can receive 
different packets in the number equal to or greater 
than the number of packets generated by the first 
10 packet generating means. 

[0062] According to these aspects of the 

invention, the first packet communication terminal 
makes the first redundant packet generating means 
generate redundant packets by forward error correction 
codes from data part of packets. Then the first packet 
transmitting means distributes and transmits the above 
redundant packets and the packets generated by the 
first packet generating means, to the networks to which 
the first packet communication terminal can be 
connected. This distribution is carried out in such a 
manner that even if the first packet communication 
terminal becomes no longer able to stay connected to 
any one of the above networks, the second packet 
communication terminal can receive different packets in 
the number equal to or greater than the number of 
packets generated by the first packet generating means. 



15 



20 



25 



49 



FP03-0244 



if the first packet communication 
Therefore, even if the 

, Klo -t-o stav connected to 
terminal becomes no longer able to stay 

oh , nrks the second packet 
one 0 f the above networks, 

communication terminal can receive packets in the 
num ber permitting recovery of the above data. As a 
result, the second packet communication terminal can 

reC eive the packets transmitted from the first packet 

communication terminal, without delay. 

BRIJ^DESCRIPT^ 

^TTTrTd^gram showing a configuration of 

packet communication system 1. 

Fig . 2 is a block diagram showing a functional 

„f a oacket communication terminal, 
configuration of a pacKex. 

Fig . 3 is a diagram showing a configuration of a 

j 1n Dacke t communication according to an 
packet used in pacKet 

embodiment. 

rig 4 is a diagram showing data stored rn data 
part of a packet for notifying a oorrespondent pacfcet 
communication terminal of a networ* address. 

Fi g. 5A is a diagram showing data generated from 

audio-video data. 

Fi g. SB is a diagram showing divisional data 

generated from the data shown in Fig. ». 

Fig 5C is a diagram showing redundant data. 
Fig 5D is a diagram showing packets generated by 
ad ding an MMSP header to each of the divisional data 
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and redundant data. 

Fig. 5E is a diagram showing packets generated by 
adding an IP header to each of the packets shown in 
Fig. 5D. 

Fig. 6 is a block diagram showing a functional 
configuration of packet communication terminal 30. 

Fig. 7 is a sequence diagram associated with 
notification of network addresses during soft handover. 

Fig. 8 is a sequence diagram associated with 
notification of network addresses during soft handover. 

Fig. 9 is a flowchart of an ADD_ADDRESS message 

sending process. 

Fig. 10 is a flowchart of a DELETE_ADDRESS 

message sending process. 

Fig. 11 is a flowchart of a GOOD_ADDRESS message 

sending process. 

Fig. 12 is a flowchart of a process executed by a 
packet communication terminal in response to a received 

ADD_ADDRESS message. 

Fig. 13 is a flowchart of a process executed by a 
packet communication terminal in response to a 
DELETE_ADDRESS message. 

Fig. 14 is a flowchart of a process executed by a 
packet communication terminal in response to a received 

GOOD_ADDRESS message. 

Fig. 15 is a flowchart of processing for a packet 
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inal to transmit packets generated 

from data and for a corr y 
terminai to reconstruct the data. 

rig . !6 is a flowchart of processing 

•„ al to transmit packets generated 
„ication — - packet — nation 

from data and for a corr y 

■ i tn reconstruct the data, 
terminal to recoi module 

is a diagram showing a 
Fig. 17 1S 

<= * packet communication program, 
configuration of a packet 

18 is a diagram showing a 
Fig. 18 1S 

f « oacket communication program, 
configuration of a packer 

EiSEfiif-!. „• „,taa 1 according to 

ro0631 ^cket communicatron system 

' , o£ the present invention will be 

an embodiment of accomp anying 
described below with reference to 

d , ls a diagram showing the 

drawings. Packet 
• of packet communication system 1. Packet 
configuration of packet 

<^tem 1 according to tne y 
communication system mmliniC ation 

• o 0 H of packet communicatioi 
i- i = comprised or t^" 
embodiment is corny 

. , (fir st packet communication terminal) 10, 
terminal (first P (secon d packet 

racket communication terminal (seco 
Pa . 30 network 50 with base 

communication terminal. 

station 51. network ,0 with base station 

switching center 80. plurality 
[0064) Ne twork 50 is a network having a plura 

of base stations including base station 51, 
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bas e station SI is connected tbrou.b a link to 
s witchin g center SC. Network 70 is a network bavin, a 
plurality o £ base stations including base station , 
and is connected tbrou 9 b a link to switcbin, center SO 
I00651 Each of base station 51 and base station 71 

^ri to packet communication 
is wirelessly connected to P 

■ ranae of communication area 

-i -i n nresent m the range 
terminal 10 present 

l? and operates to transmit 
52 and communication area 72, ana op 

• P packets to and from packet communication 
and recexve pacKetb 

terminal 10. 

[00661 Switcbin, center SO is comprised of 

ro uter or tbe like and implements relaying m P a * 

w t cacket communication terminal 30 

communication between packet 

and packet communication terminal 10 . 

(00671 Packet communication terminal 10 will be 

scribed below. Packet communication terminal 10 is a 
■ mo bile packet —ication terminal carried b y a 

le tbe mobile communication terminals, cell pbones, 
and so on . Packet communication terminal 10 is 
phys ically equipped witb an input device sucb as pu b 
bu ttons, a displav unit sucb as a display device. ^ ^ 
central processin, unit, . a stora.e device sucb 
memory , a communication device, and so on. 

The functional conjuration of packet 

. , in will be described below, 
communication terminal 10 

Fig . 2 is a block digram sbowin, tbe functional 
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of oacket communication terminal 10. 
configuration of pacKei. 

• al 10 is functionally 
Packet communication terminal 10 

ompriS e d of network agrees acguiring part (network 
Jess acguiring means, 101, network address storage 

\ i n9 network address 
(network address storing means) 102, 

rt (network address notifying means, 
notifying part (networK f ^ rtive 
iM£fe cU,e networ* address notion, « M s, e ££ ec 

net „cr* address _ and — » 

a , 103 radio wave intensity 
state notifying means) 103, 

, (radio wave intensity measuring means) 
measuring part (radio wa 

10 4, packet receiver (first packet receiving means) 

, ,nfi audio-video decoder 

10 5, data reconstruction part 106, 

ins data dividing part loy, 
10 7, audio-video encoder 108, data 

, nr (first packet generating means) 110, 
packet generator (first p 

^ (first redundant packet 
redundant packet generator (first 

111 and packet transmitter (first 
generating means) 111, an p 

> no Each of these 

packet transmitting means) 112. 

[0069] The network address acguiring part 101 is 

configured as follows. Packet communication terminal 

Then the network address 
its current location. Then tn 

acg uirin g Part 101 acquire, a networ* address a = 
by t ne detected networK and *a*es the networ, address 

i ^Hrpqq For example, m 
storage 102 store the network address. 

the caS e where packet co^unication tergal 
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located in communication area 52 of base station 51, it 
acquires a network address assigned to the packet 
communication terminal 10 by network 50. When packet 
communication terminal 10 further moves from this 
5 location to a location where it is included in both 

communication area 52 of base station 51 and 
communication area 72 of base station 71, the network 
address acquiring part 101 further acquires another 
network address from network 70. 

10 [0070] Network address storage 102 is a storage 

part constructed on a memory for memorizing network 
addresses acquired by network address acquiring part 
101. Alternatively, network address storage 102 may be 
a database constructed on a hard disk. 

15 [0071] Network address notifying part 103 notifies 

correspondent packet communication terminal 30 of a 
network address acquired by the network address 
acquiring part 101. For example, in the case where 
packet communication terminal 10 is located in 

20 communication area 52 of base station 51, it notifies 

packet communication terminal 30 of a network address 
acquired from network 50 by network address acquiring 
part 101. When packet communication terminal 10 
further moves from this location to a location where it 

25 is included in both communication area 52 of base 

station 51 and communication area 72 of base station 
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10 



15 



20 



25 



71 t he ne» rt address notify^ part 1.3 ~ 
' i -*n of a network 

notices pacKet co.»unication 

a ddress ac^Uea fro, networ* 70 hV networ* 
acquiring part 101. 

[0072] L et us explain herein the configuration of 

kes used in notification of the network address a. 
Hussion of data by communication te^nal 

10 as .escribed above, with reference to • - 

3 shows the configuration of packet 150 use. 

„. to the present embodiment, 

communication according to the P 

. • racket 150 consisting 

Fiq 3 shows the configuration of packet 

g t- i.ver which was newly 

jr 4- hp transport layer, wnx 
of the header of the f 

~~ " . of the present invention so as to 

designed by inventors of the P ^ 
suit the use in packet communication accordi 
suir tiie present 
present embodiment, and data part. In the P 

. the header of the transport layer wrll 
specification, the header 

be called an "MMSP header." - shown in Pr, . 3. 

„ der is provided with various fields each as 
m3 P header destinat ion port number 

source port number field 151, 

source t> source port 

^ cr rield 151 and destination port number field 
Z Provided for stora g e of a port number indicate 

«.■ protocol. Namely, a numeral 
type of an application protocol 

fna a type of an application protocol for the 
indicating a type preS ent 
packet communication according to 

.f.;~-iHc; Flaq field lou 
4- * a orored in those fields. tr*y 
embodiment is storea 
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nJ i«i FEC field 162, GOOD ADDRE S S 
ronsists of DATA field 161, tiel ° 

f . 1H 164 and DELETE ADDRESS 
field 163, ADD ADDRESS field 164, 

, data Part 170 subsequent to this MMSP 
field 165. The data part 

f H _+. a to be transmitted 
field is provided for storage of data 

in the form of packets. 

notifying correspondent packet 
[0073] For notifying 

• i ™ of a network address acquired 
conation te» Ml 30 of a ne 

by network address acguiring part 101. as 
ab ove, t h e network address notifying part 103 puts 
n add ««M -eld x M of tne HMSP neade, - - 
~ V+- i 03 stores data of tne 

network address notifying part 103 

. in Fig 4, into data part 170. Fig. 4 

format shown m Fig. ^ 

shows the data to be stored m data part 

■ ,-on of the network address to the packet 
the notification of the n 

. , on on the occasion of the 
communication terminal 30. 

Hflcation of the network address, as 
aforementioned notification 

1. a numeral indicating a network address of 
For example, a numero a 
IPv4 or I Pv6 is stored in address type field 1,1. 
„! indicate a lengt h of t h e -or, address 

_ple, ..33" indicating t h e address lengtn of 

in tne case of XP,«. or -X2.- indicating tne addres 

• case of IPv6 is stored in 

length of 128 bits m the case 

. ,-.ld 172 The network address 

address length field 172. 
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associated wit, the aforementioned notification is 
stored in network address field 173. 

[0074) For notifying packet communication terminal 

30 of the network address acguired by the network 
address acguiring part 101. the network address 
notifying Part 103 generates a packet of the 

*•„„ as described above, and transmits the 
configuration as aescn 

packet to packet communication terminal 30. 

100,5) "ben packet communication terminal 10 

•ki» to stay connected to a network 
becomes no longer able to stay 

pr esently under connection, the network address 
notifying part 103 puts a network address acguired from 
the network, in the form of the data of structure shown 

in DELETE ADDRESS field 165 of the MMSP header. and 
sends the packet to packet communication terminal 30. 
Packet communication terminal 10 deletes this network 
address from network address storage 102. 

t 00,6] The network address notifying part 103 also 

performs the following processing on the basis of an 

instruction from radio wave intensity measuring part 

^- o i-Vi^ radio wave 

10 4. Now, referring back to Fxg. 2, the 

r«i-t- 104 will be described. The 
intensity measuring part 104 

. nar f 104 measures 
radio wave intensity measuring part 

intensities of radio waves from respective networks to 
which packet communication terminal 10 is connected. 
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The radio wave intensity measuring part 104 is 
configured so that when a maximum intensity out of a 
plurality of intensities measured is not less than a 
predetermined threshold (first predetermined 

threshold), it detects a network including a base 
station having transmitted the radio wave of the 
maximum intensity. Then it outputs a network address 
acquired from the detected network and stored in 
network address storage 102, to network address 
notifying part 103. Receiving this output, network 

. ^ . 4- 1 n-a nnfs "1" into GOOD ADDRESS 

address notifying part 103 puts l mro 

field 163 of the MMSP header, and sends packet 150 with 

data part 170 storing data consisting of the network 

address from the radio wave intensity measuring part 

104, to packet communication terminal 30. In this 

case, the radio wave intensity measuring part 104 

controls packet transmitter 112 so as to send packets 

to only the network including the base station having 

transmitted the radio wave of the maximum intensity. 

[00 77] When all the intensities of the radio waves 

.asured are smaller than a predetermined threshold 

3 econd predetermined threshold), the radio wave 

intensity measuring part 104 outputs this fact to 

network address notifying part 103. Receiving this 

output, network address notifying part 103 puts "1" in 

GOOD ADDRESS field 163 of the MMSP header, and sends 



me; 

(S( 
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packet 15. of struck with no designated network 
address in data part 170 to packet communication 
terminal 30. In this case, the radio wave intensity 
measuring part 104 controls packet transmitter 112 so 
as to send packets generated from data to be 
transmitted to the packet communication terminal 30, to 
all the networks to which packet communication terminal 

,-=ri The two predetermined thresholds (the 
10 is connected. ine twu f 

first predetermined threshold and the second 
predetermined threshold) used by radio wave intensity 

f- 104 mav be identical to each other, or 
measuring part 104 may oe 

may be different values. 

[Q078] Packe t receiver 105 receives a packet 

tra nsmitted from packet communication terminal 30. 
when a plurality of network addresses are stored m 
netW ork address storage 102, the packet receiver 105 
re ceives all packets transmitted to these network 

a rackets addressed to the packet 
addresses, as packers 

^ i n Data reconstruction part 
communication terminal 10. Data 

10 6 reconstructs data from the packets received by 
packet receiver 105. Audio-video decoder 107 decodes 

the data reconstructed by data reconstruction part 106, 

into audio and/or video data. 

[0079] Audio-video encoder 108 encodes audio 

. , n data to be transmitted from packet 
and/or video data to 

10 to packet communication 

communication terminal 10 to p 
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terminal 30, to ,e MI ate encoded data. Data dividing 
part 109 divides this encoded data into divisional 
data, for packetizing the data generated by audio-video 
encoder 108. 

[00801 Packet generator 110 adds an MMSP header to 

each of the above divisional data to generate packets. 
At this time, packet generator 110 puts "1" in DATA 

£i eld 161 of the MMSP header to indicate that thrs 

packet is constructed from data. 

Kedundant packet generator 111 generates 

redundant data by forward error correction codes fro, 

• • i H,t a and adds an MMSP header to 
the above divisional data ana 

each o£ th . redundant data to generate redundant 
packets. At this time, redundant packet generator 111 
puts in FEC field 162 of the MMSP header, thereby 

indicating that this packet contains redundant data by 
fo rward error correction codes. Here the redundant 
pack et generator 111 generates redundant packets by the 
nu mber according to the number of networks to which 
packet communication terminal 10 is connected. For 
example, when packet communication terminal 10 rs 
connected to two networks, it generates K redundan 
packets, corresponding to the number of divisiona 
data, K. The packet communication terminal 
distributes and transmits the redundant packets 
g enerated in this way, and the packets generated by the 
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. 110 to the two networks, and the 
packet generator 110. to recQnstruct the 

packet communication te^nal ca 
data by receiving either the K packets ^ 

~v«*-«: and redundant pacKers 
packets out of these packets 

«-f 1-he radio wave out or 
When the maximum intensity of the 

o intensity measuring part 
j k„ r-sriio wave lnten&itj 
1-hose measured by raaio w 

t le ss than the predetermined threshold, 

104 13 terminal 10 sends the packets to 

racket communication terminal 

P ^ v^e station having 

only the network including the base 

itted the radio wave, as described above; rn thrs 
transmitted tne i 

case , thererore, redundant packet generator 
generates no redundant pac.et ^ ^ 

PArket transmitter 
1008 1 of the packets generated b y packet 

h o£ the redundant pacKets 

aerated b y the redundant packet 9 ene ra o 

cmUter H2 transmits the pacKers 
the packet transmitter 

with the „ header to packet com^unioatron 

In thls transmission, where packet transmrt tor ^ 

~ ^tensity measuring part iui 
controlled by radio wave intensity 

j Dackets to the network including the base 
so as to send packets ^ ^ ^ 

station having transmitted 

H^Qrribed above, it seilu 
ma ximum intensity as described 

.j bv th e packet generator 110, to only 
packets generated by the p 

. v On the other hand, when all the 
1-he relevant network. On tne 

iLsities ot the radio waves measured b y the radro 
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rt 104 is smaller than the 
• -nsitv measuring part 104 
wa ve intensity transm itter 112 xs 

^ threshold, P aCKeL 

p - determined 

controlled so as cofflounicatl on terminal 10 

networks to which the packet ^ 

h „ a n instruction from 
is connected, by ^ ^ ^ packet 

intensity measuring par - ^ 

n9 distributes and transmi 

and redundant pack ^ ^ ^ packet 

.escribed above, to the ^ ^ 

communication terminal transml tter ii2 

„f this distribution, packet 
0CCaS10 ; s h P ac, tS while storing network addresses 
" L the respective network as source 

acquired from the net works 
nf the IP header, according to 

nt packets are to 

to which the above packets 

be transmitted. execu ted by the 

-hh^ processes 

Trts of audio-video encoder ICS, data 
resp ective Parts ^ ^ t 

divider 109, packet g be 

nll and packet transmitter 

generator 111. a ^ 5B? 

. reference to tig- 

r r xria 5D, and Fig. ^ 

der 10 8 encodes audio data, video 
5A , audio-video encoder be 

, ■ k = to generate data 
data, or the like to 9 ^ 

oacket communication terminal 
, tr ansmitted to pack ^ 

process (reference numeral 
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plurality or aivrsrona! d a t a »!-»«. 

is an ex ampl e in *i<* ^ oiv isi o„ al aata 211-214 are 

^ «- a 901 Next, as shown in Fig. bC, 
generated from data 201. 

111 generates redundant data 
redundant packet generator 111 ge 

j prror correction codes from the 
215-218 by forward error cor 

foH h ~ re is an example 
-. ^ ^ 911-214. Presented nere 
divisional data 211 z±<±. 

„ *■ data are generated. Then, as 
in which four redundant data g 

• ™ packet generator 110 and redundant 
shown in Fxg. 5D f packet g 

i-«r 111 add MMSP headers 221-228 
packet generator 111 *a 

• • 1 data 211-214 and to redundant data 215-218, 
divisional data 

~ irpfprence numeral ^J-U) 
1w T v,e processes (reiereuuc 
respectively. Tne P 

.„ „„. ». «. - » - "—'*•* ;t, 

nH , these packets with the 
headers and then sends these P 

.v. This process (reference numeral 
headers to networks. Th!S p 

in Fi g 5E is a process executed m the 
240) shown m tig. 

network layer level. . ,. 

, „ovf is packet communication 
f0084] Described next is P 

4- narket communication 
terminal 30 as a correspondent to packet 

tercel 10. PacKet co M unrcatron tergal 30 rs 

pack et t-i-1 »*"~ " PerfOI Tn 

pa c k et co-unrcetlon lr*e tne persona! computers . 
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the present embodiment, the packet communication 
terminal 30, different from packet communication 
terminal 10, is not based on the premise of migration 
and is connected to one network. The packet 

5 communication terminal 30 can also be a mobile packet 

communication terminal like the mobile communication 
terminals and others if it is comprised of the after- 
described components of packet communication terminal 
30 and the aforementioned functional components of 

10 packet communication terminal 10. 

[0085] The packet communication terminal 30 is 

physically comprised of a CPU (central processing 
unit) , a storage device such as a memory, a storage 
device such as a hard disk, an input device such as a 

15 keyboard and a mouse, a display device such as a 

display unit, a communication device, and so on. 
[0086] Fig. 6 is a block diagram showing the 

functional configuration of packet communication 
terminal 30. The packet communication terminal 30, as 

20 shown in Fig. 6, is functionally comprised of packet 

receiver (second packet receiving means) 301, received 
packet discrimination processor 302, destination 
network address storage (destination network address 
storing means) 303, data reconstruction part 304, 

25 audio-video decoder 305, audio-video encoder 306, data 

divider 307, packet generator (second packet generating 



65 



FP03-0244-00 



means) 308, redundant packet generator (second 
redundant packet generating means) 309, and packet 
transmitter (second packet transmitting means) 310. 
Each of the components will be described below in 
5 detail. 

[0087] Packet receiver 301 receives a packet 

transmitted from correspondent packet communication 
terminal 10 and outputs it to received packet 
discrimination processor 302. 

10 [0088] Received packet discrimination processor 

302 receives the packet from packet receiver 301. Then 
it performs the following processing with reference to 
flag field 160 in the MMSP header of this packet. When 
"1" is stored in DATA field 161 of the flag field 160, 

15 received packet discrimination processor 302 determines 

that this packet constitutes part of data transmitted 
from packet communication terminal 10, and outputs this 
packet to data reconstruction part 304. When "1" is 
stored in FEC field 162, received packet discrimination 

20 processor 302 determines that this packet is one 

generated from redundant data, and outputs this packet 
to data reconstruction part 304. When "1" is stored 
with reference to GOOD_ADDRESS field 163, received 
packet discrimination processor 302 refers to data part 

25 170 and determines whether a network address is stored 

in its network address field 173. When the result of 



66 



FP03-0244 



this determination is that an address is stored in 
network address fieid 173, received packet 

processor 302 controls packet 
discrimination processor 

rr, transmit packets to only the 
transmitter 310 so as to transmit p 

stored network address. On the other hand, when no 
network address is designated in network address field 
173 received packet discrimination processor 302 
controls packet transmitter 3X0 so as to transmit 
packets to a plurality of destination network addresses 
stored in destination network address storage 303. 
When -1- is stored in ADD_ADDRE S S field 164, received 

r, nmressor 302 makes destination 
packet discrimination processor 

network address storage 303 store a network address 
stored in network address field 173 of data part 170. 
as a destination network address. «hen -1- is stored 

- • -i j 1 f;s received packet 
in D ELETE_ADDRESS field 16b, 

on9 deletes a destination 
discrimination processor 302 deletes 

network address eguivalent to a network address stored 
in network address field 173 of data part 170, from 
destination network address storage 303. 

[0089] Destination network address storage 303 

stores a network address notified of by packet 

communication terminal 10, as a destination network 

address. Destination network address storage 303 may 

• „ list of destination network addresses on a 
memorize a list oj. 

• a list of destination network 
memory or may memorize a list 
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add resses while constructs a datahase on a hard disk, 
for example. 

The data reconstruction part 304, audro- 
vid eo decoder 305, audio-video encoder 306, data 
dlvid er 307, and pacKet 9 enerator 30e have the same 
actions as those o £ the data reconstruction part 106. 
auoio-video d ecoder 107, audio-video encoder 100, data 
divid er 10,, an d packet generator 110 o £ the packet 
communication terminal 10, respectively. 

in order to transmit packets to a plurality 
o£ d estination network addresses stored in destination 
network address storage 303, redundant packet generator 
309 derates redundant data hy forward error 
correction codes from divisional data generated through 

headers to the redundant data to generate 

this time, redundant packet generator 30 9 puts »1» x» 

ther eoy indicating that this packet contains redundant 
d ata hy forward error correction codes. Here the 
red undant packet generator 111 generates redundan 
packets hy the number according to the numher of 
destination network addresses. For example, rn the 
case Where packet communication terminal 30 transmits 
packets to two destination network addresses. it 
aerates K redundant packets, corresponding to the 
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10 



number of divisional data, K. The packet communication 
terminal 30 distributes and transmits the redundant 
packets generated in this way and the packets generated 
by packet generator 308, to the two destination network 
addresses, whereby packet communication terminal 10 
becomes able to reconstruct the data by receiving 
either the K packets or redundant packets out of these 
packets and redundant packets. In the case where the 
packet communication terminal 30 receives from packet 
communication terminal 10 a packet in which "1" is 
stored in GOOD_ADDRESS field 163 and in which a network 
address is designated in network address field 173 of 
data part 170 and where received packet discrimination 
processor 302 controls packet transmitter 310 so as to 
transmit packets to only this network address, as 
described above, the redundant packet generator 309 
generates no redundant packet. 

[0092] Packet transmitter 310 transmits a packet 

to a destination network address stored in destination 
network address storage 303. In the case where packet 
communication terminal 30 receives from packet 
communication terminal 10 a packet in which "1" is 
stored in GOOD_ADDRE S S field 163 and in which a network 
address is designated in network address field 173 of 
25 data part 170 and where received packet discrimination 

processor 302 controls packet transmitter 310 so as to 
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transmit packets to only this network address, this 
transmission is carried out so that packet transmitter 
310 transmits packets generated by packet generator 
308, to only the network address. On the other hand, 
in the case where the packet communication terminal 30 
receives from packet communication terminal 10 a packet 
in which "1" is stored in GOOD_ADDRESS field 163 and in 
which no network address is designated in network 
address field 173 of data part 170 and where the 
received packet discrimination processor 302 controls 
packet transmitter 310 so as to transmit packets to a 
plurality of destination network addresses stored in 
destination network address storage 303, packet 
transmitter 310 distributes and transmits the packets 
generated by packet generator 308 and the redundant 
packets generated by redundant packet generator 309, to 
the plurality of destination network addresses. 
[00 93] The operation of packet communication 

system 1 according to the present embodiment will be 
described below, together with the packet communication 
method according to the present embodiment. First 
described with reference to the sequence diagrams of 
Fig. 7 and Fig. 8 is the processing about the 
notification of network addresses from packet 
communication terminal 10 to packet communication 
terminal 30 carried out in conjunction with soft 
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handover to switch between connected base stations 
because of migration of packet communication terminal 
10 from communication area 52 of base station 51 in 
network 50 to communication area 72 of base station 71 
in network 70. 

[0094] Fig. 7 shows the processing associated with 

th e soft handover in the case where packet 
communication terminal 10 receives weak radio waves 
from the both base stations in the boundary overlapping 
region of the communication areas of base station 51 in 
network 50 and base station 71 in network 70. As shown 
in Fig. 7, packet communication terminal 10 is first in 
a state in which it is present at a location where it 
can receive the radio wave of high intensity from 
network 50 and in which it has already notified packet 
communication terminal 30 of network address A acquired 
from network 50. Here a period indicated by reference 
numeral 500 defines a period in which packet 
communication terminal 10 can receive the strong radio 
wave from network 50. Let us suppose that packet 
communication terminal 10 then moves to a location 
where it can receive the radio waves from both network 
50 and network 70. At this time, packet communication 
terminal 10 acquires network address B from network 70. 
Then it puts "1" in ADD_AD DRESS field 164 of the MMSP 
header and puts the network address B in network 
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address field 173 of data part 170 to generate a 
packet, and thereafter it sends the packet as an 
ADD_ADDRESS message to packet communication terminal 30 
(step Sll). Here a period denoted by reference numeral 
502 indicates a period in which packet communication 
terminal 10 receives the weak radio wave from network 
70. Packet communication terminal 10 receives an 
acknowledgment message from packet communication 
terminal 30 in response to this ADD_ADDRESS message 
(step S12) . This completes the processing about the 
notification of network address B. 

[0095] Since packet communication terminal 10 is 

able to receive the strong radio wave from network 50, 
it then puts "1" in GOOD_ADDRESS field 163 of the MMSP 
header and puts network address A acquired from network 
50, in network address field 173 of data part 170 to 
generate a GOOD_ADDRESS message, and transmits it to 
packet communication terminal 30 (step S13) . Packet 
communication terminal 10 receives an acknowledgment 
message from packet communication terminal 30 in 
response to this GOOD_AD DRESS message (step S14) . 
After receiving this GOOD_ADDRESS message, packet 
communication terminal 30 comes to transmit packets to 
only the network address A. 
25 [0096] Then packet communication terminal 10 

further moves to a location where it can receive weak 
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radio waves from both networks 50 and 70. Namely, it 
migrates into a border region between the two networks. 
Here a period denoted by reference numeral 501 
indicates a period in which packet communication 
terminal 10 receives the weak radio wave from network 
50. Since there is no network from that packet 
communication terminal 10 at this location can receive 
a strong radio wave, it sends a GOOD_ADDRESS message 
wherein "1" is stored in G00D_ADDRESS field 163 of the 
MMSP header and wherein no network address is 
designated in network address field 173 of data part 
170, to packet communication terminal 30 (step S15) . 
Packet communication terminal 10 receives an 
acknowledgment message from packet communication 
15 terminal 30 having received this GOOD_ADDRESS message 

(step S16) . After these processes at steps S15 and 
S16, packet communication terminal 30 comes to transmit 
packets to both network addresses A and B. 
[0097] Let us suppose that packet communication 

terminal 10 further moves to a location where it can 
receive a strong radio wave from network 70. Here a 
period denoted by reference numeral 503 indicates a 
period in which packet communication terminal 10 can 
receive the strong radio wave from network 70. Packet 
25 communication terminal 10 having moved to this location 

transmits a G00D_ADDRESS message with the network 
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address B designated, to packet communication terminal 
30 (step S17) . Packet communication terminal 10 
receives an acknowledgment message from packet 
communication terminal 30 in response to this 
5 GOOD_ADDRESS message (step SI 8) . After these processes 

at steps S17 and S18, the packet communication terminal 
30 comes to transmit packets to only network address B. 
[0098] Then packet communication terminal 10 is 

assumed to move to a location where it can receive no 

10 radio wave from network 50 and receive the strong radio 

wave from only network 70. The packet communication 
terminal 10 having moved to this location sends a 
DELETE_ADDRESS message wherein "1" is stored in 
DELETE_ADDRESS field 165 of the MMSP header and wherein 

15 network address A is stored in network address field 

173 of data part 170, to packet communication terminal 
30 (step S19) . Packet communication terminal 10 
receives an acknowledgment message from packet 
communication terminal 30 in response to this 

20 DELETE_ADDRESS message (step S20) . These processes at 

step S19 and step S20 result in deleting the 
destination network address equivalent to the network 
address A stored in destination network address storage 
303 of packet communication terminal 30. 

25 [0099] Fig. 8 shows processing associated with 

soft handover in the case where the boundary 
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overlapping region o £ the communication areas of base 
station 51 in network SO an d hase station ,1 in network 
10 includes a region where packet communication 

o-r-^ona radio waves from the 
i in nan receive strong rduxw 
terminal 10 can rt^c 

First let us suppose that packet 
both base stations. First, 

• i m is located in the 
communication terminal 10 

communication area of base station 51 in network 50 and 
can receive the strong radio wave from network 50, as 
sh own in Fig. 3. In this case, packet communication 
terminal 10 has already notified packet communication 
terminal 30 of the network address A acguired from 
network 50. In Fig. B, a period denoted by reference 

a npriod in which packet 
numeral 505 indicates a period 

■ i in ran receive the strong radio 
communication terminal 10 can 

wave from network 50. 

[0100 , When packet communication terminal 

£ur ther moves to a location where it can also receive a 
W eak radio wave from hase station ,1 in network 70, it 
acquires a network address from network 70. A period 

i cm ic a neriod in which 
denoted by reference numeral 507 is a per 

i in r-^n receive the weak 
packet communication terminal 10 can 

rad io wave from network ,0. Then packet communication 
terminal 10 transmits an M>D_ADDRESS message contains 

i B to packet communication 

the acquired network address B, to p 

terminal 30 .step S21, . Packet communication terminal 
10 receives an acknowledgment message from packet 
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i in in response to this 
communication terminal 30 

, 4-*~ <*72) Through these 

ADD_ADDRESS message (step S2Z) . 

» t steps S21 and S22, packet communication 
processes at steps d^j. 

fn transmi t packets to the network 
terminal 30 comes to transmit p 

addresses A and B. 

[01011 Since packet communication terminal 10 can 

re ceive the radio wave of intensity being and 
not less than the predetermined threshold from base 

, n -j +■ then transmits a 
station 51 in network 50, it 

G0 OD —5 message containing the network address A, 

to picket communication terminal 30 .step S23, . Packet 

communication terminal 10 receives an acknowledgment 

m essage trom packet communication terminal 30 rn 

. to this GOOD ADDRESS message (step S24) . 
response to t' us « — 

3f - PDS S23 and S24, packet 
Through these processes at steps 

.• , , n romes to transmit packets to 
communication terminal 30 comes 

only the network address A. 

Then packet communication terminal 10 moves 
to a location where it can also receive a strong radio 

c , a1 . ion 71 in network 70. When the 
wave from base station ix 

c , 3 Hon 71 becomes stronger than 
radio wave from base station 

^*tion 51 and when the intensity of the 
that from base station oi 

r adio wave from base station 71 becomes maximum and not 
lesS than the predetermined threshold, packet 

^ rminal 10 transmits a GOOD_ADDRES S 
communication terminal iu 

. . „ . hp network address B, to packet 
message containing the networ 
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• i ™ (step S25) . Packet 
communication terminal 30 (step 

communication terminal 10 receives an acknowledgment 
me ssage from packet —ication terminal 30 in 

tn this GOOD ADDRESS message (step S26) . 
response to tnis w-j _ 

at steps S25 and S26, packet 
5 Through these processes at steps 

■ »i ™ romes to transmit packets to 
communication terminal 30 comes to 

n a oeriod denoted by 
only the network address B. P erl 

, , ■ . 0 _ ner iod in which 
reference numeral 508 indicates a peno 

pac ,et communication terminal 10 can receive the stron 9 
radio wave from base station 71 in network 70. 

Then packet communication terminal 10 moves 
to a location where it can receive a weak radio wave 
f rom base station 51 in network 50 and further moves to 
. location where it can receive no radio wave from base 

nar lcet communication 
ri jn this case, pacKeu 

15 station 51. ln 

terminal 10 transmits a DELETE__ADDRESS message 
contains the network address X. to packet 

• i in (step S27). Packet 
communication terminal 30 (step 

communication terminal 10 receives an acknowled g ment 
20 m essa g e from packet communication terminal 30 in 

„ to this DELETE ADDRESS message (step S28) . 
response to tnx^ >-> _ 

~ c at steps S27 and S28, packet 
Through these processes at steps 

• i ™ deletes the destination 
communication terminal 30 delete 

network address eguivalent to the network address A, 
25 W hich has heen stored in destination network address 

storage 303. A period denoted oy reference numeral 
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indicates a period in which packet communication 
terminal 10 can receive the weak radio wave from base 
station 51. 

[0104] Described next is the notification process 

of the ADD_ADDRESS message for packet communication 
terminal 10 to notify packet communication terminal 30 
of a network address. Fig. 9 is a flowchart of 
processing about the notification of the network 
address from packet communication terminal 10 to packet 
communication terminal 30. In the processing about the 
notification of the network address, as shown in Fig. 
9, packet communication terminal 10 first receives a 
radio wave from a new base station (step S101). Then 
packet communication terminal 10 sends a network 
15 address request message, for acquiring a network 

address from a network including this new base station 
(step S102) . Packet communication terminal 10 acquires 
a network address assigned by the network in response 
to this network address request message (step S103) . 
Then packet communication terminal 10 determines 
whether the acquired network address is one previously 
stored in network address storage 102 (step S104) . 
When the result of this determination is that the above 
network address is one previously stored in network 
25 address storage 102, packet communication terminal 10 

terminates this processing. On the other hand, when 
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the above network address is absent in network address 
storage 102, this network address is stored into 
network address storage 102 (step S105) . Then network 
address notifying part 103 of packet communication 
5 terminal 10 sends an ADD_ADDRESS message containing the 

above network address, to packet communication terminal 
30 (step S106) . Network address notifying part 103 
then determines whether it can receive an 
acknowledgment message sent in response to this 
10 ADD_ADDRESS message from packet communication terminal 

30, within a set time (step S107). When the result of 
this determination is that it failed to receive the 
acknowledgment message within the set time, network 
address notifying part 103 again sends the ADD_ADDRE S S 
15 message (step S106) . On the other hand, when the 

result of the above determination is that the 
acknowledgment message was received within the set 
time, the notification process of the network address 
is terminated. 

20 [0105] Described next is the notification process 

of the DE LE TE_ADDRE S S message for packet communication 
terminal 10 to notify packet communication terminal 30 
that packet communication terminal 10 becomes no longer 
able to receive any radio wave from a base station 
25 previously connected, thereby reguesting packet 

communication terminal 30 to delete a network address 
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acquired from a network including the base station. 
Fig. 10 is a flowchart showing the notification process 
of the DELETE_ADDRESS message. As shown in Fig. 10, 
packet communication terminal 10 first measures a radio 
wave from a base station (step Sill). Based on this 
measurement, packet communication terminal 10 
determines whether it is within the reach of the radio 
wave from the base station (step S112) . When the 
result of this determination is that it is within the 
reach of the radio wave from the base station, packet 
communication terminal 10 again performs the 
measurement of the radio wave from the base station 
(step Sill) . On the other hand, when it is out of the 
reach of the radio wave from the base station, a 
network address acquired from a network including the 
base station is deleted from network address storage 

102 (step S113) . Then network address notifying part 

103 sends a DELETE_ADDRESS message containing the above 
network address, to packet communication terminal 30 

(step S114) . Network address notifying part 103 
determines whether it can receive an acknowledgment 
message sent in response to this DELETE_ADDRES S message 
from packet communication terminal 30, within a set 
time (step S115) . When the result of this 

determination is that the acknowledgment message was 
not received within the set time, network address 
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«=or,rf«* the DELETE ADDRESS 
notifying part 103 again sends 

message (step 3114)- On the other hand, when th 
result of the above determination is that th 

« w^s received within the set 
acknowledgment message was recei 

.c +- hp network address is 
time, the deletion process of the net 

terminated. 

next is processing for packet 
roi061 Described next 

. al 10 to transmit a GOOD_ADDRESS 
communication terminal 10 to tr 

me ssage to packet communication terminal 30. M . 
is a f lowchart showing the notification process of 

tr-; ^ 1 i radio wave 
GOOD ADDRESS message. As shown rn Frg. 11. 

v-t- 104 of packet communication 
intensity measuring part 104 ot P 

. . • 0 of radio waves from 
terminal 10 measures intensrt.es of 

respective fcase stations in respective network to 
which packe t communication terminal 10 is connec te 
(st ep S121, • Kadio wave intensity measuring part 
determines whether there is a radio wave with an 
intensity o £ not less than the predetermined threshold 
among the intensities o £ the radio waves thus measured 
(step sl22) . »hen the result ot this determination rs 
tnat there are radio waves with intensities o £ not less 

• ^ threshold, network address 
than the predetermined thresnoi 

notifying part 103 sends a COOD.ADDKESS message 
containing a networ. address acguired from a networ* 
including a hase station having transmitted the radro 
Ma .e of the maximum intensity among them, to pac.ce 
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communication terminal 30 (step S123) . Network address 
notifying part 103 determines whether an acknowledgment 
message to be transmitted in response to this 
GOOD_ADDRESS message from packet communication terminal 
30 can be received within a set time (step S124). When 
the result of this determination is that the 
acknowledgment message from packet communication 
terminal 30 was not received within the set time, 
network address notifying part 103 again transmits the 
above GOOD_ADDRESS message (step S123) . On the other 
hand, when the acknowledgment message from packet 
communication terminal 30 is received within the set 
time, this processing is terminated. Returning to the 
determination at step S122, when there is no radio wave 
with an intensity of not less than the predetermined 
threshold, network address notifying part 103 sends a 
GOOD_ADDRESS message with no designated network address 
to packet communication terminal 30 (step S125) . 
Network address notifying part 103 determines whether 
an acknowledgment message to be transmitted in response 
to this GOOD_ADDRESS message from packet communication 
terminal 30 can be received within a set time (step 
S126) . When the result of this determination is that 
the acknowledgment message from packet communication 
terminal 30 was not received within the set time, 
network address notifying part 103 again sends the 
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above GOOD_ADDRESS message (step S125) . On the other 
hand, when the acknowledgment message from packet 
communication terminal 30 is received within the set 
time, this processing is terminated. 

[0107] Described next is processing for packet 

communication terminal 30 to store a destination 
network address in accordance with an ADD_ADDRESS 
message from packet communication terminal 10. Fig. 12 
is a flowchart of the processing executed by packet 
communication terminal 30 in accordance with the 
received ADD_ADDRESS message. As shown in Fig. 12, 
packet receiver 301 of packet communication terminal 30 
receives the ADD_ADDRE S S message from the packet 
communication terminal (step S131). Then received 
15 packet discrimination processor 302 determines whether 

the network address in the AD D_AD DRE S S message received 
by packet receiver 301 is one previously stored in 
destination network address storage 303 (step S132) . 
When the result of this determination is that the above 
20 network address is absent in destination network 

address storage 303, received packet discrimination 
processor 302 makes destination network address storage 
303 store this network address as a destination network 
address (step S133). On the other hand, when the above 
25 network address is one previously stored in destination 

network address storage 303, no new storage process is 
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carried out, because this network address is already 
present in destination network address storage 303. 
For notifying packet communication terminal 10 of 
completion of the above processing, received packet 
discrimination processor 302 sends an acknowledgment 
message to packet communication terminal 10 (step 
S134) . 

[0108] Described next is processing for packet 

communication terminal 30 to delete a destination 
network address in response to a DELETE_ADDRESS message 
sent from packet communication terminal 10. Fig. 13 is 
a flowchart of the processing carried out by packet 
communication terminal 30 in response to the received 
DELETE_ADDRESS message. As shown in Fig. 13, packet 
receiver 301 of packet communication terminal 30 
receives the DELETE_ADDRESS message sent from packet 
communication terminal 10 (step S141). Received packet 
discrimination processor 302 determines whether a 
network address in this DELETE_AD DRESS message is one 
stored as a destination network address in destination 
network address storage 303 (step S142). When the 
result of this determination is that the above network 
address is one stored as a destination network address 
in destination network address storage 303, this 
destination network address is deleted from destination 
network address storage 303 (step S143) . On the other 
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hand, when the above network address is not stored as a 
destination network address in destination network 
address storage 303, the process of deleting the 
destination network address is not carried out. For 
5 notifying packet communication terminal 10 of 

completion of the above processing, received packet 
discrimination processor 302 sends an acknowledgment 
message to packet communication terminal 10 (step 
S144) . 

10 [0 i09] Described next is processing carried out by 

packet communication terminal 30 in response to a 
GOOD_ADDRES S message from packet communication terminal 
10. Fig. 14 is a flowchart of the processing carried 
out by packet communication terminal 30 in response to 
the received GOOD_ADDRESS message. As shown in Fig. 
14, packet receiver 301 of packet communication 
terminal 30 receives the GOOD_ADDRESS message sent from 
packet communication terminal 10 (step S151). Received 
packet discrimination processor 302 determines whether 
a network address in this GOOD_ADDRESS message is one 
previously stored as a destination network address in 
destination network address storage 303 (step S152) . 
When the result of this determination is that the above 
network address is one previously stored as a 
destination network address in destination network 
address storage 303, received packet discrimination 
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processor 302 controls packet transmitter 310 so as to 
transmit packets to only this destination network 
address (step S153) . On the other hand, when the above 
network address is not stored as a destination network 
5 address in destination network address storage 303, 

received packet discrimination processor 302 determines 
whether the address type and address length of the 
above GOOD_ADDRESS message are "0" (step Si 54) . When 
the result of this determination is that the address 
10 type and address length of the GOOD_ADDRESS message are 

"0," i.e., when no network address is designated, 
received packet discrimination processor 302 controls 
packet transmitter 310 so as to transmit packets to all 
the destination network addresses stored in destination 
15 network address storage 303 (step S155) . On the other 

hand, when the above GOOD_ADDRESS message contains a 
network address, the message is judged as an abnormal 
message and the processing is terminated. For 
notifying packet communication terminal 10 of 
20 completion of the above processing, received packet 

discrimination processor 302 sends an acknowledgment 
message to packet communication terminal 10 (step 
S156) . 

[0110] Described next is processing for packet 

25 communication terminal 30 to send packets generated 

from data to packet communication terminal 10 and for 
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packet oo— ca^n terminal 10 to reconstruct the 
data. Fig. IS is a flowchart of the processing for 
packet communication terminal 30 to trana.it packets 

, i. , nd fo r packet communication 
generated from data and 

terminal 10 to reconstruct the data. *s shown in Pig. 

l5 data divider 307 divides data encoded by audio- 

vid eo encoder 306 of pacKet communication terminal 30, 

to generate divisional data (step S161, . It is then 

determined whether packet transmitter 310 is controlled 

■* nackets to only one destination network 
to transmit pacjcetfa 

q162 . When the result of this 

address (step S162) . 

determination is that packet transmitter 310 rs 
controlled to transmit packets to only one destination 
net work address, packet generator 303 adds the «MSP 
he ader to each of the above divisional data to generate 
packets .step S163, . Then packet transmitter 310 adds 

= rvh of the packets generated by 
th e IP header to each of tne P 

packet generator 303, puts . the above destination 
network address in the IP header, and sends the packets 
M the destination network address (step S164). 

<itf>r> S162, when 
■ n tn the determination at step 
Returning to tne ^ 

packet transmitter 310 is controlled to distribute and 
transmit packets to a plurality of destination network 
addresses stored in destination network address storage 
303, redundant packet generator 309 first generates 
redundant data from the above divisional data (step 
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sl65 ). Then packet generator 308 generates packets 
wit h the MMSP headers added to the above division 
da ta and redundant packet generator 309 generates 
pack ets with the MMSP headers added to the redundant 

, , ql66) For distributing and transmitting 
data (step S166) . 

th e above packets to the plurality of destination 
network addresses stored in the destination network 
address storage 303, packet transmitter ,10 further 
adds the IP header to each packet, and distributes and 
stores these destination network addresses into the IP 

nsrkets Packet transmitter 
headers of the respective packets. 

^ nacket to the destination network 
310 transmits each packer 

* in the IP header of each packet (step 

address stored m tne 

81S7) Packet receiver 105 of packet communication 
terminal 10 receives packets transmitted in this way 
from p3C ket communication terminal 30 (step 8168,. 

4- mfi reconstructs the data from 
Data reconstruction part 106 reconst 

■ * Vw nacket receiver 105 and 
the packets received by pacKet 

n ripr oder 107 decodes the data 
thereafter audio-video decoder 

(step S169) . 

■ KoH next is processing for packet 
[01111 Described next ^ f 

communication terminal 10 to transmit packets generated 
£r om data to packet communication terminal 30 and for 
packet communication terminal 30 to reconstruct data. 
Fig l6 is a flowchart of the processing for packet 
communication terminal 10 to transmit packets generated 
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from data and for packet communication terminal 30 to 
reconstruct the data. As shown in Fig. 16, data 
divider 109 divides data encoded by audio-video encoder 
108 of packet communication terminal 10 to generate 
divisional data (step S171) . It is then determined 
whether packet transmitter 112 is controlled so as to 
send packets to only one network (step S172) . When the 
result of this determination is that packet transmitter 
112 is controlled to transmit packets to only one 
network, packet generator 110 adds the MMSP header to 
each of the above divisional data to generate packets 
(step S173) . For transmitting the packets to the above 
network, packet transmitter 112 then adds the IP header 
to each packet generated by packet generator 110, and 
puts the network address acquired from the above 
network, as a source network address into each IP 
header. Packet transmitter 112 transmits the packets 
thus generated, to the above network (step S174) . 
Returning to the determination at step S172, when 
packet transmitter 112 is controlled so as to 
distribute and transmit packets to a plurality of 
networks, redundant packet generator 111 first 
generates redundant data from the above divisional data 
(step S175) . Then packet generator 110 generates 
packets with the MMSP headers added to the above 
divisional data, and redundant packet generator 111 
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g enerates packets with the MMSP headers added to the 
r edundant data .step S176, . ^ distribute and 
transmitting the above packets to the plurality of 
networks to which packet communication terminal 10 rs 

11? then further adds the 
connected, packet transmitter 112 then 

IP header to each packet, and distributes and stores a 
piurality of network addresses stored in network 
add ress stora.e 102, into the IP headers of the 
respective packets. Packet transmitter 112 sends each 
packet to a network whose network address stored in the 
XP header thereof was ac q uired (step S177, . Packet 
receiver 301 of packet communication terminal 30 

fhis way from packet 
receives packets sent xn this way 

• i in (step S178) . When recexved 
communication terminal 10 (step 

packet discrimination processor 302 determines that -1- 
18 stored in DATA field 161 of the MMSP header of each 

• a hv nacket receiver 301, the packet is 
packet received by pacxet 

h t-o data reconstruction part 304. Then the 
delivered to data ieuu " 

^™ nart 304 reconstructs the data and 
data reconstruction part 

4H«« decoder 305 decodes the data 
thereafter audio-video decoaer 

(step S179) . 

[01121 Described next is packet communication 

pro-am 120 for lectin, a packet communication terminal 

, • noH nacket communication 
function as the aforementioned packet 

■ 110 Fia 17 shows the module configuration of 
terminal 10. tig- ± 

i on shown in Fig. 1^' 

packet communication program 120. As 
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packet communication program 12 0 comprises main module 
121 in charge of processing, network address acquiring 
module 122, network address storing module 123, network 
address notifying module 124, radio wave intensity 
5 measuring module 125, packet receiving module 12 6, data 

reconstruction module 127, audio-video decoding module 
128, audio-video encoding module 129, data dividing 
module 130, packet generating module 131, redundant 
packet generating module 132, and packet transmitting 

10 module 133. Here the functions of letting the packet 

communication terminal substantialize the operations of 
network address acquiring module 122, network address 
storing module 123, network address notifying module 
124, radio wave intensity measuring module 125, packet 

15 receiving module 126, data reconstruction module 127, 

audio-video decoding module 128, audio-video encoding 
module 129, data dividing module 130, packet generating 
module 131, redundant packet generating module 132, and 
packet transmitting module 133 are similar to the 

20 respective functions of network address acquiring part 

101, network address storage 102, network address 
notifying part 103, radio wave intensity measuring part 
104, packet receiver 105, data reconstruction part 106, 
audio-video decoder 107, audio-video encoder 108, data 

25 divider 109, packet generator 110, redundant packet 

generator 111, and packet transmitter 112. 
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[0113] Described next is packet communication 

program 320 for letting a packet communication terminal 
function as the aforementioned packet communication 
terminal 30. Fig. 18 shows the module configuration of 
packet communication program 320. As shown in Fig. 18, 
packet communication program 320 comprises main module 
321 in charge of processing, packet receiving module 

322, received packet discrimination processing module 

323, destination network address storing module 324, 
data reconstruction module 325, audio-video decoding 
module 326, audio-video encoding module 327, data 
dividing module 328, packet generating module 329, 
redundant packet generating module 330, and packet 
transmitting module 331. Here the functions of letting 

15 the packet communication terminal execute the 

operations of packet receiving module 322, received 
packet discrimination processing module 323, 
destination network address storing module 324, data 
reconstruction module 325, audio-video decoding module 
326, audio-video encoding module 327, data dividing 
module 328, packet generating module 329, redundant 
packet generating module 330, and packet transmitting 
module 331 are similar to the respective functions of 
packet receiver 301, received packet discrimination 
25 processor 302, destination network address storage 303, 

data reconstruction part 304, audio-video decoder 305, 
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audio-video encoder 306, data divider 307, packet 
generator 308, redundant packet generator 309, and 
packet transmitter 310. 

[0114] Packet communication program 120 and packet 

5 communication program 320 are provided, for example, by 

recording media such as CD-ROM, DVD, ROM, etc., or by 
semiconductor memories. Packet communication program 
120 and packet communication program 320 may be those 
provided as computer data signals over a carrier wave 
10 through a network. 

[0115] The action and effect of packet 

communication system 1 according to the present 
embodiment will be described below. In packet 

communication system 1 of the present embodiment, when 
15 packet communication terminal 10 is present at the 

location where communication areas of two or more 
networks overlap each other, and is connectible to each 
of the networks, network address acquiring part 101 
acquires network addresses from the respective 
networks. Network address storage 102 stores these 
network addresses and network address notifying part 
103 notifies packet communication terminal 30 of these 
network addresses. In packet communication terminal 
30, destination network address storage 303 stores the 
network addresses thus notified of, as respective 
destination network addresses. Then packet transmitter 
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310 of packet communication terminal 30 distributes and 
transmits packets generated by packet generator 308 and 
packets generated by redundant packet generator 309, to 
the destination network addresses stored in destination 
network address storage 303. Packet receiver 105 of 
packet communication terminal 10 receives packets 
transmitted to the respective destination network 
addresses in this way. When the system is constructed 
in this configuration wherein when packet communication 
terminal 10 is located at the position where 
communication areas of networks overlap each other, and 
is connectible to a plurality of networks, packet 
communication terminal 30 transmits packets to the 
network addresses acquired from the respective 
15 networks, even if packet communication terminal 10 

further moves into a state where packet communication 
terminal 10 is no longer able to stay connected to any 
one of the networks, it can receive packets transmitted 
through the other networks from packet communication 
20 terminal 30, without delay. The packets transmitted 

from packet communication terminal 30 to packet 
communication terminal 10 encompass packets consisting 
of divisional data generated from data to be 
transmitted, and packets consisting of redundant data 
25 generated by forward error correction codes from the 

divisional data. Packet transmitter 310 distributes 
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and transmits these packets to the destination network 
addresses notified of by packet communication terminal 
10. This distribution is implemented in such a manner 
that even if any one of the destination network 
5 addresses becomes ineffective, packet communication 

terminal 10 can receive different packets in the number 
equal to or greater than the number of packets 
generated by packet generator 308. Therefore, packet 
communication terminal 10 can receive packets in the 
10 number permitting recovery of the above data. As a 

result, packet communication terminal 10 can receive 
the packets transmitted from packet communication 
terminal 30, without delay. 

[0116] In packet communication terminal 10, 

15 network address notifying part 103 sends a 

DELETE_ADDRESS message containing a network address 
acquired from a network to which packet communication 
terminal 10 is no longer able to stay connected, to 
packet communication terminal 30. Received packet 
20 discrimination processor 302 of packet communication 

terminal 30 disables a destination network address 
corresponding to the network address included in the 
above DELETE_ADDRESS message. Namely, it deletes the 
above destination network address stored in destination 
25 network address storage 303. Therefore, it is feasible 

to cut down the waste that packet communication 
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20 



terminal 30 transmits packets to a network to which 
packet communication terminal 10 is unable to stay 
connected. 

[0117] When packet communication terminal 10 is 

connected to multiple networks, radio wave intensity 
measuring part 104 measures intensities of radio waves 
from the respective networks. When the maximum 
intensity out of the intensities measured is not less 
than the predetermined threshold, network address 
notifying part 103 then sends a GOOD_ADDRESS message 
containing a network address acquired from the network 
having transmitted the radio wave of the maximum 
intensity, to packet communication terminal 30. In 
packet communication terminal 30, packet transmitter 
15 310 then transmits packets to a destination network 

address corresponding to the network address included 
in this GOOD_ADDRESS message. Namely, in the network 
transmitting the radio wave of the intensity being not 
less than the predetermined threshold and being maximum 
among the plurality of networks, it can be assumed that 
packet communication terminal 10 is located near a base 
station belonging to the network and is in a good 
communication state therewith, and, under a judgment 
that packet communication terminal 10 is able to stay 
connected to the network while maintaining this 
communication state for the time being, packet 
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eviction terminal 30 datelines the 
addt ess notified of, as a destination network address 
and sends packets to this destination network address. 
Therefore, packet communication terminal 10 oan receive 
packets transmitted fro, packet communication terminal 
30, without delay and it is feasible to cut down the 
„aste of transmitting packets through all the networks 
to which packet communication terminal 10 can he 
connected. 

[011 e, m Packet communication terminal 10, when 

intensities of radio waves from multiple networks 
assured by radio wave intensity measure part 104 are 

• ~a fhrpqhold, network 
^y,*n the predetermined thresnoiu, 
smaller than tne b> 

address notifying part 103 sends a GOOD_ADDRESS message 

containing no designated network address. to packet 

communication terminal 30. Packet communication 

terminal 30 acknowledges that no network address rs 

• ^„ in the GOOD ADDRESS message, and then 
designated m tne 

transmits packets to each of the plurality of 

aestination network addresses stored in destination 

network address storage 303. Hamely, when the 

intensities of the radio waves from the respective 

v measured by radio wave intensity measuring 
networks measured uy 

than the predetermined threshold, 
part 104 are smaller than tne p 

n in ig determined to 
the packet communication termxnal 10 is dete 

• border region among the communication 

be located m a border xeyx 
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areas of the respective networks, and packet 
communication terminal 30 transmits packets to the 
network addresses acquired from the respective networks 
by packet communication terminal 10, as destination 
5 network addresses. In this configuration, even if 

packet communication terminal 10 moves from the 
boundary region of the networks into a state where it 
is no longer able to stay connected to any one of the 
networks, packet communication terminal 10 can receive 
10 packets through the other networks from packet 

communication terminal 30, without delay. 
[0119] When packet communication terminal 10 is 

connectible to a plurality of networks, network address 
notifying part 103 transmits network addresses acquired 
15 from the respective networks, to packet communication 

terminal 30. Destination network address storage 303 
of packet communication terminal 30 stores the network 
addresses transmitted from packet communication 
terminal 10, as respective destination network 
20 addresses. Thereafter, packet transmitter 112 of 

packet communication terminal 10 distributes and 
transmits packets generated by packet generator 110 and 
packets generated by redundant packet generator 111, to 
the networks to which packet communication terminal 10 
25 can be connected. Packet receiver 301 of packet 

communication terminal 30 receives packets transmitted 
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through the respective networks from packet 
communication terminal 10. For example, in the case 
where packet communication terminal 10 is present at a 
location where communication areas of multiple networks 
overlap each other, and is connectible to the multiple 
networks, packet communication terminal 10 distributes 
and transmits packets to the connectible networks as 
described above; whereby, even if packet communication 
terminal 10 further moves into a state where it is no 
longer able to stay connected to any one of the 
networks, the packets transmitted from packet 
communication terminal 10 can be received through the 
other networks by packet communication terminal 30, 
without delay. The packets transmitted from packet 
15 communication terminal 10 to packet communication 

terminal 30 encompass packets consisting of divisional 
data generated from data to be transmitted, and packets 
consisting of redundant data generated by forward error 
correction codes from the divisional data. Packet 
transmitter 112 distributes and transmits these packets 
to the plurality of networks to which packet 
communication terminal 10 can be connected. This 
distribution is implemented in such a manner that even 
if packet communication terminal 10 becomes no longer 
able to stay connected to any one of the networks, 
packet communication terminal 30 can receive different 
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pacKets in the n-er egual to or greater than the 
number of packets generated by PacKet generator 110. 
Th ererore, pacKet co»»ication terminal 30 can receive 
packets in the n*er permitting recovery or the above 

data As a result, pacKet communication terminal 

can receive packets transmitted from paclcet 

co^unication terminal 10, without delay. 
[0120) The present invention can be modified rn 

vari ous ways without having to he limited to the above- 
stat ed embodiments. For example, in the embodiments, 

transmitted through multiple 
when packets were transmitte 

, hp rackets were transmitted while 
networks, the P acKets 

distributing the packets with the headers added to the 
divisional data obtained by dividing data to be 
transmitted, and the packets with the headers added to 
the redundant data generated from the divisional data, 
to the networks. Instead thereof, the packets with the 

„„ h to the divisional data obtained by 
headers added to the 

•■h-^h mav be transmitted 
14--, 4— transmitted may u« 

dividing data to oe 

through all the networks to which the pacKet 
communication terminal can he connected. In this case, 
even if the pac.et communication terminal becomes no 
longer able to stay connected to any one or multiple 
network to which the paCcet communication terminal rs 
connected, the correspondent pac.et communication 
terminal can receive the packets transmitted through 
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the 



other networks, without delay. 
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